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IntrOduction and Summary

Reading skills are basic to almost, all aspects of education, and

indeed to modern life in the technical society in which we exist. Unfortun-

ately decades of reading research have not produced agreement on optimal

approaches to the complex process of teaching beginning reading. 'There

is, owever, evidence to indicate that sequencing ability is related to

reading achievement. The question, which lu-; never been fully researched,

Ls whether sequencing ability is related in different ways to different

approaches to beginning reading. The present investigation tested this

hypothdes that reading methods interact differentially with student

sequencing abilities. The two reading methods used were the linguistic

approach (Palo Alto Reading Program) and the whole-word approach

(Macmillan, Harper & Row, and Scott-Foresman). It was also hypothe-

sized that inappropriate instruction may lead to an approach-avoidance

conflict, which gives rise to "learning avoidance behavior." (LAB).

Stated in lull, the hypotheses tested were:

I. Children high in sequencing ability will exhibit higher

reading achievement and less LAB in pa whole word

method than in a linguistic method.

2. Conversely, children low in sequencing ability will exhibit

higher reading achievement and lower LAI3 in a linguistic

method than in a whole word method.

1



2

The 131 children in the linguistic treatment were children who

normally go to the schools where the Palo Alto Reading Program is used.

There went' two classes in each of three schools. Three Palo Alto schools

using the lingitistic method were matched with three Palo Alto schools

using whole word methods. They were matched on the basis of parent

income and education. The whole word treatment included 115 children.

Assignment of children to classes and of classes to treatments was

nonrandom.

The pretests were administered in September, 1969, to all students:

The Macmilian Reading Readiness Test (MRRT): The Illinois Test of

Psycholinguistic Abilities (!TPA), subtests Visual-Motor Sequencing

(VS) and Auditory-Vocal Sequencing (AS); Experimental Visual-Motor

Sequencing (X-VS); Experimental Auditory -Vocal Sequencing (X-AS);

and specially-designed Observations of Learning Avoidance Behavior

(LAB). Final measures of reading ability, sequencing ability, and LAB

were administered to all students remaining in the study after the

seventy days of the instructional period, in January, 1970. The post-

test battery consisted of: reading sections of the California Achievement

Test (CAT); the Readiq Test, a Linguistic Approach (RTLA); the four

sequencing tests (ITPA -AS, ITPA-VS, X-VS, X-AS); and Observations

of LAB made in November 1969, and in January 1970.



Correlations and regression analyses were computed separately in

each treatment. Treatments were compared on pretests using the t

statistic. Homogeneity of regression for classes within treatments

was examined. Analysis of variance was used to compare se:es,

treatments, and classes can selected pretests and all posttests. Multiple

regression analyses were computed to predict the two achievement test

totals. In addition, three children scoring highest and three children

scoring lowest on the X-VS in both treatments were given Stanford-I3inet

tests, to determine in a crude way whether sequencing ability was

strongly related to general intelligence.

. Intei-ttions of sequencing ability with reading method were

identified by means of the F test for parallelism of regression. Once

identified, aptitude- treatment interactions were interpreted graphically.

Obtained interactions are particularly important when found to be dis-

rdinali that is. when the regression lines relating performance to

aptitude in the two treatments cross within the range of the aptitude

variable.

Significant differences were fouir! between classes withint%treat-

ments on the four sequencing pretests and on Observation I. A signifi-

cant sex difference was found on the X-AS pretest; girls in both treatments

were superior to boys on this measure.
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To test the difference of means on the MHRT, Nests were

computed for all subtests. No significant differences were found

between treatments.

Significant interactions of the type preViotisly described were

found between the two treatments. The regression lines relating the

.ITPA-AS pretest and the two tests of reading achievement crossed

within the range of the predictor. Below A score of 15 on the ITPA-AS

pretest, a child did better on the average in the whole word treatment,

while those with scores above 15 on the ITPA-AS did better on the

average in the linguistic. treatment (see Figure 4).

The same type of interaction was found with X-VS pretest and

the reading achievement tests. High visual sequencing ability as

measured by this instrument was more closely associated with high

achievement scores in the linguistic treatment. In the wholE word

treatment, the correlation of the X-VS with the CAT total was .16;

in the linguistic treatment the same correlation was .55. The

egression Iiites associated with these correlations cross, if both

treatments are graphed on the same set of axes.

Children high in sequencing ability, therefore, exhibited higher

reading achievement in the linguistic treatment than in the whole word

treatment. Children low in sequencing ability exhibited lower reading

achievement in the linguistic treatment than in the whole word treatment.



Further, sequencing ability was negatively correlated with LAB in the

whole word treatment, but was not correlated with LAB in the linguis-

tics treatment (see Figure 8). The two experimental sequencing tests

X-VS and X-AS were highly correlated with thcir counterparts in the

ITPA, a standardized and reliable test instrument. The I'14PA-AS and

the X-VS and MRRT emerged as predictors of success in beginning

reading in the linguistic treatment, accounting for 5lr.'i% of the variance

in CAT total. The X- VS also emerged as a significant predictor in the

whole word treatment, accounting for 6% of the vnriance.

The performance of the children in the linguistic treatment was

significantly better on all achievement tests than was the performance

of those in the whole word treatment. Girls were higher in overall

achievement, and boys were higher in LAB, using the total of the three

Observations. No clear relationship was found between sequencing

ability and general intelligence.

The MIMI', ITPA-AS, and X-VS are good predictors of success

for the linguistic treatment. This study suggests that schools using

linguistic methods might administer the ITPA-AS and the X-VS along

with the standard readiness tests.

X-AS and X-VS were significantly correlated with success on both

achievement tests in the whole word treatment. However, the MRRT was

the best predictor for this treatment.



The present investigation saggests that the linguistic method of

teaching reading is superior to the whole word method for most children,

as measured by the CAT and the ItTLA. However, below a certain

level of sequencing- ability a child should be placed in a whole word

"eading method to maximize his chances of success.



CHAPTER 11

APTITUDE-TREATMENT INTERACTIONS: REVIEW AND RATIONALE

The process ot learning to read is basic to edu-

cation. Probably no other process his received as much

attention in recent years. Of the ildfly COMpO-

nents of the learning situation which may affect the child's

success in beginning reading, two have received the most

attention. These two components are the learner's attri-

butes or aptitudes, and the nature of the curriculum he

is to use. Most studies have examined either aptitudes

or curriculum separately; a few, including the present

study, have examined interactions between presumed apti-

tudes and the characteristics of the instructional regime.

Figure 1 is a flow diagram which suggests the inter-

connections among areas of reading research which led to

the present investjgation

Aptitude-Treatment Interaction

The three main types of variables important to

aptitude-treatment interaction (ATI) studies are predictor

variables, criterion variables, and treatment variables.

Prqdictor variables are measurements (e.g., test scores)

of the degree to which a presumed aptitude is present.

7
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Criterion variables are measurements relating to outputs

of instruction (e.g., achievement scores and behavior

observations). Treatment variables are attributes of the

instructional situation'which can be used to differenti-

ate between two or more (71..o. of instr.,,Aion. These three

types of variables are brought together in a model of ATI

developed by recent researchers. L. J. Cronbach (1967)

provides an introdu,ticl, to the :-d,fin fe;,'(Ire of this model.

To systematize the process of adaptation, and
hence reduce error, calls for a theory whose
propositions would state the conditions of
instruction best for pupils of certain types,
both conditions and types being described in
terms of fairly broad dimensions . , Such
a theory deals with aptitude-treatment inter-
actions.

Aptitude information is not useful in
adapting instruction unless the aptitude and
treatment interact--more specifically, unless
the regression line relating the aptitude to
payoff under one treatment crosses the regres-
sion line for the competing treatment. . (p. 30)

Snow and Salomon (1968, pp. 344-345) present a

detailed discussion of the ATI Model. This discussion

will be quoted in full since it describes, clearly and

graphically, an important methodological difference between

the present study and previous investigations which have

used the same predictor, criterion, and/or treatment vari-

ables.

The traditional academic prediction paradigm,
in which some aptitude variable is correlated
with achievement in a single instructional treat-
ment, serves as a starting point. In Figure 1,
the aptitude variable is positively related to



learning in treatment Individuals withhigher aptitude scores Learn more than'do indi-viduals with,__lower\aptitude scores. Most priorwork which has considered aptitudes at all has
TWMEI

Regression of
elptitucir on

HIGHLearning in a

instructional
Treatment,. .2

cr
4J
-1 tow

APTITUDE.been limited to this outcome. But this findingis not particularly helpful because we are notisimply interested in selecting students who willlearn more, we are interestecran increasing thelearning of everybody. S,uppose, however, thatanother instructional treatment (T2) can be foundor designed in which the same aptitude is dif-ferently, even negativelyt related to learning- -that is, where low aptitude students do espe-cially well Figure 2 shows what has been called
mug:. 2

Intersecting
ResrrWon Sloocs

far Alternative
instructional
Treatments.



A disordinal interaction, The two regression
lines intersect, in Tii-rs case, near the averlge
of each. An overall comparison would yield no
significant difference. But it is quite clear
that if we use the aptitude variable to divide
the group and assign the two subgroups to dif-
ferent instructional treatments, we c n greatly
improve the learning of each kind of arson.

Note that, to use such-a finding, it s only
necessary that the regression lin-s -.11e two

treatments intersect (hence, arc disorainal)
somewhere within the obtained ranges of the apti-
tude and criterion variables. Note also that,
to find the intersection, the regression slopes
rather than the correlations Alone nest be studied_

Had we gone on trying to improve eatirent Ti,
ignoring the aptitude interaction, some average
increase might have been obtained, but it is
likely that some students would still have been
better off in a different treatment. If-, instead,
we seek to improve both treatments with specific
reference to the functioning of the aptitude
variable, then it is likely that the regression
slopes rather than the averages will be increased.
Selected placement of students in the appropri-
ately tailored treacment condition then maxi-
mizes the payoff for both groups,)

Review of Research and Rationale for This Study

. The two treatments used in the present study are

the linguistics method and the whole-word method. A num-

ber of variables differentiating the two-veatments have

been identified. The main differences will be discussed,

while other proposed treatment variables of less impor-

tance will be mentioned in connection with individual

studies,.

1Figures 1 and 2, p. 4, supra, are part of the
original article and as such are not included in the
numbering sequence of figures in this dissertation.
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The predictor variables considered in the present

study are sequencing ability and general readiness. A

brief review of studies regarding known predictor vari-

ables for reading will precede a discusSion of reseaich

relating directly to the predictors chosen for this study,

The criterion variables used in. this study are

reading achievement tests, behavior observations, and

posttests of sequencing ability. A rationale for the

use of these measures will be presented.

Treatment Variables: Linguistics

and Whole Word Methods

Anastasiow et al. (1966) have suggested the. fol-__

lowing five variables on which the linguistic ("structured

phonics") approach differs from the whole word ("basal

reader," "look-say") method.

1, There is an earlier introduction of letter
names and letter sounds in the linguistic
programs.

2. There is an, attempt to systematically con-
trol the introduction of consonant and vowel
Combinations', Once a vowel and consonant
pattern has been introduced, an attempt is
made to introduce as many of the family of
words as possible (fat, cat, rat, sat, etc.).

3.. Emphasis is placed on teaching the child a
system of being able to decode the printed
word into sounds at the beginning of his
reading; experience rather than after he has

obtained a sight vocabulary. Picture and
content clues are not used as decoding devices.

4. Emphasis upon comprehension is less in the
early stages of the linguistic program than

it is in the early stages of the conven-
tional program. Emphasis is placed upon



pronunciatiOn..etther a phonetic apprbach
oranalysis of spelling patterns. Iden -.,

tificatibn Of the word is th?bugh analysis
of the prpnunci*ion

5.. There pis an attempt to control the:syntac-
tic structure of the material presented-0.
JJsually'a'noUn verb, object, sentence format
is used at the initial stage and more:Conl-
plex strUctUreseare'intrOduced:later.

Schneyer'et al. (1966) discuss two widely, used

versions, the Fries (linguistic) series and the Scott-

Foresman (whole word) series.

The linguistic readers prepared by Fries and
others (1963; 1965).provide beginning reading
materials that have bedn programmed in rela-
tively small steps using spelling_patterns as
written representa-Eionsof_wordPatterns. In
contrast to the vocabilairy.of the linguistic.
reader the basal reader Shows wide variation in
the numben of different letters and sounds. (p..5

13

Two differences between the basal-reader
approach and the linguistic approach are the
programming of the basic elements of the read
ing materials and the variety of sentence.pat7
terns contained in thebeginning reading materials.,

The vocabuiNry of the basal reader is pro-
grammed from the standpoint of the careful-17A--
controlled number of high-frequency words intro-
duced (as indicated on various word counts of
children's reading materials and the reinfotce-
ment of recognition of new words through spaced-
recognitiOn). In the beginning,- the words in
the basal reader are learned .a.s sight words,.
and techniques for encouraging word 4sorimi-
nation are gradually introduced through guided
apprehension of common elements of wcirds.already
faMiliar in print. As each sound element is
grasped through study of faMiliar words, it is
employed as a clue to the pronunciation of.
unfamiliar printed words. The sentence patterns-,
in the basal readers show little variation. (PP.%25-26)

ini/Mmaryi: structural and phonetic, analysis .of

systemat;ically introduced sound and Spelling p8t,terns are
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the major emPhases of the linguistic program. On the

other hand whole word progtams are cha.ractre.riz ed by

placing emphasis, upon associating words in the

speaking vocabulary with printed words. The, linguistic

approach places an emphasis upon,understanding,elater than

does the conventionallahole-word approach. Ilbe

word approach places an emphasis on decoding later in its

program than the linguistic does. Table 1 offers a
.

cam-

parative summary of the two methods.

A numberof studies have attempted to measure the

relatiVe effectiveness of these two treatments In terms

of :reading achievement.

Bliesmer and Yarborough (1965) .evaluated ten dif-

ferent beginning'fitat7grade readingrprograMa, including
.

the Lippincott ',(linguistic) end Scott_Foresman (Whole-

wOrd)Usedbi Bateman.(167-).::Tiley foUnd that the five

linguistiC programs .were significantly,. supetior tothe

fiVe.whle,--Word programs on every sUbt,tof theStanfor*

AChie'VeMent Test .e wept Pargg ph M eaning.

Bateman (1967), using cottla lingtistiC

methOd andScottF4r*smanra whole-Word method, conClu\ded

that the' linguistic method was superior for all groupS, as

measured by the Gatea primary Reading Test. The Bateman

study,designed to examine the interaction of _modality

preference and method, is discussed in greater detail on

!,-3page 17 of this dissertation.
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A.tOMPARATIVE SUMMARY OF TWO BEGINNING'S READING METHODS

Linguistic Whole Word

i

1.

2.

.

4.-

5.

Code'emphasis
,

Early decoding'.

,

Systematic control of consonant
and vowel combinations' .'

Word discrimination through small
steps using spelling patterns

,.,

Identification of words through
analysis of pronunciation

1.

. 2.

3.

4.

5,

Meaning emphasis

Decoding after establishing
sight vocabulary

Wide.variety of letters and
sounds used

Word discrimination through
guided study of.familiar
words, and sentence context,

Identification of.wot6s throUgh
association with pictUres and _

highly controlled highlre-
quency words learned as sight
words
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Chall 067) examined fifty-three years of
/'

1

research in beginning reading (1912-1965) . She,divided/
he research into two groupsl: the "code-emphasis" (lin-

/ f

guistic)/approach, involvin teaching children to master
( . /

the alphabetic code prior to actual reading, and the

,

"meaning-emphasis' (whole word) methol which presents an

initial vocabulary before decoding written symbols.

Summarizing the results of this examination, she
1

states:

Yet, as I interpret the research that was carried
on. from 1912 to 1965, an initial code-emphasis
method--pne that emphasizes learning of the,
printed code for the spoken languageproduces
better results, at least up to the end of third
grade. There is some e4dence, too, that this
is particularly true inIthe 'Case of children of
average and lower ability, childrenof low sbcio-
economic status, and thcise who are predisposed
to reading failure for a variety of gther-
reasons.' -(1969, p. 17)

Schneyer et al, (1966) measured the reading achieve-

ment of a large sample of fistrgrade children, stratified

16

by socio-economic grouping and general intelligence. One

group was taught using the Fries linguistic approach,,the

other used a basal reader, wholf word approach. Criterion

measures consisted of a specially prepared test, the

Reading,Test, a Linguistic Approach (RTLA)- and the SAT.

The authors concluded that no general statement could be

made about the sUperiority of one approach over the other.'

In addition, this study. strongly suggested that zeneral
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intelligence and'socio-economic level do not interact

with these two reading methods.

A study of 250 children in the Palo Alto Unified

School.District (Anastasiow et al., ,1966; Keepes,. 1968)

used three criterion measures, the Gates Primary and

Advanced Reading Tests, the SAT', and an experiMental meas-
,

ure, the PAUSD Linguistic Test,, Children-in conventional,

whole word, classes were compared to children using a

PAUSD-developed linguistic approach, the Story Reading

series. The whole word classes scored significantly

higher on the Paragraph Meaning subtest of the Oates test,

but no other differences on the Gates test were signifi-

cant. No differences were found using the SAT. ,The lin-

guistic classes were consistently superior on the PAUSD

'Linguistic Test.. However, this result is' untrustWorthy

Keepes (1968) evaluated. the results with this teat; and

report6.d:

In examining the results of the PAUSD
Linguistics Test, it became apparentEFiE this
test was highly-biased in favor of the students
of the Story Reading Program., The vocabulary
was drawn almost exclusively from the Story.
Reading books. This vocabulary was not neces
sari y the same vocabulary used in the conven-
tional series. Because of this test bias, it
was decided to not continue using the PAUSD
Linguistic Test as an evaluation instrument.

A suggestion for inteipreting these results

may be.offered, The subtests of - given reading..

:aChieVeMent.,test measure different specific skills.



18

Observed differences in overall achievement may be due to

the relative emphasis,of the subtests in contributing to

total.score. Linguistics groups seem to score higher on

spelling, word recognition, and sentence meaning subtests,

while whole wordgrioups excel at paragraph meaning. Th

:.results are consistent with the pattern of treatment vari-

ables differentiating the two treatments.

,In the present study, no manipulation.of treatment

variables was -- attempted. Comparison of achievement 'in the

two methods was-not a primary intent. However, analysis

of treatment variables may be helpful in assigning mean-

ing to observed. interactions between predictor variables

and instruction methods. Moreover, any significant over-

all superiority of one treatment over the other might

obscure the pattern.of interaction. Criterion measures

are presented in Appendix A, and a brief rationale for

the measures chosen may be found on page 32, infra.

The intent of this study was to Study the per-

formance of each method with regard> to measurable apti-
, a

tudes related to the presumed task-requirements of the

'two'treatments.

Predictor Variables

Aptitude,is defined as:the ability to profit from
1/ /

instruction of a given sort./ "Aptitude, pragmatically,

includes whatever promotes pdpil's'surVivaijna par-

ticUlar eduCational envirOnment.. , (Cronbach, 1967,



p. 2,4)0 A predictor Variable is a measure of aptitude if

a.significant correlation can be shown to exist between
r

Scores on:the variable and scores oncriterion measuresa

Known Predictor' Variables. As an indicator of

the range of possible aptitudes which have been found to

correlate with success in beginning reading, two,repre-

sentative studies can be discussed,

DeHirsch, Jansky, and Langford (1966) administered

a battery of 32 tests to 53 Kindergarten children. At the

end of second grade, a criterion Measure whichcombined

the Gray Oral Reading_and the Gates Advanced Primary Tests

was given, Ten of the 32 tests showed significant corre-

lations (.01) with the criterion, and exhibited relatively

normal distribution. These tests were

Pencil Use
Bender Visuo-Motor Gestalt Test
Wepman Auditory Discrimination Test
Numbe of \Words Used in a Story
Categories
Horst ReYersals Test

/gates Word Matching Test
Word Recognition I
Word Recognition II
Word ReproductiOn (pp. 41-42)

Of the ten tests in this predictive

were measures of visual or auditory percepttlal

Sequencing ability. Of these the most important to the

study were the repOrts on relationshiP of sequenO.nyresent

ability to readIng -achievemen, DeHirsch stated that

withoutseqUenCing7ability.a Child Would have diffiCu1ty



in progressing in linguistic methods of reading.

Hirst et al, (19.69). studied reading achievement

in .300 kindergarten children, in an attempt to /identify

ptedictorariables.-

Their results indicated that the most significant

Predictorsof first and second-grade reading achievement

T. Digit. O., f4 the Wechsler Intelligence Test
for Child n [similar to ITPA auditory'sequencing
The. Block De.sign.and Arithmetic subtests add
slome predfctive power for sub-populations.,

2. The` Numbers subtest of the Metropolitan/
Readiness Test. The Information and Match-:
ing subtests add predictiveValue for some
sub- populations.

3. Visual\3 and Complete-A-Man of the desell
DevelopMental.Test.

4. Titles from the. Minnesota Nonverbal Test
Creativity
Sex for first-grade reading succeSs.

.6, Socio7economic status for second-grade
reading and arithmetic achievement:,

7. Education of the mother,'
8. Kindergarten teacher's prediction of the

subject's reading ability.
9. Kihdergarten teacher's rating of the pdpil's

socio-emotional growth.
10. Socionietric evalUation of "Number of Times

Child Is Seen in a Positive Role." (pp. 61-62)

20

The authorS conclude:

This'research tends:td indicate that complicated,
expensive, time7consuming'measurements of predic-
tive reading and arithmetic success in primary
school are no more powerful than the predictive
variables .liseed above. Pattern analysis of the
WISC is of little 1:). no value in predicting suc-
cess in beginning reading.

There is aneed, therefore for diagnostic tests

aswhich in addition to the criterion of

. r
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predictors of probable uccess in beginning reading, also

meet the standards of lob cost, simplicity of design, and

ease of administration wit out extensive training includ-

ing the possibility that the teacher-could administer _and

interpret the test. The results of the two 3tudies cited

indiCate that useful predictive indices can be compriSed

of selected subtests of standard readiness tests, supple-

mented by teacher evaluation; schbol records, and tests

of special skills not normally sampled.by standard tests,

ATI Studies in Beginning Reading, The goal of

aptitude4treatment interaction studies is to identity

significant differences in achievement which may be due

to the placement in.different treatments of students

whose scores on predictor measUres are known Among the

studies comparing the linguistics and Whole word methods,

at:few have studied ATI effects., :Theiresults of such

research', if successful,might-proVide strategies In

which each method isfoupd to be highly appropriate, but

for a different subgroup of children..

An early-:study by Bond-(1935) suggeSted.one-poa-

sibility. "Using a small sample controlled by matching::

studentsond found that "auditOry was 'differ-

entially impOrtantunder the two instructional regimes,

:If the pupil is exPosed to an pralphonetiC:type
of instruction, auditory- ability appears .to be a
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factor of importance in relation to reading dis-
ability.' If,' on .the contrary, the pupils are
taught by predominantly look-and-say. techniques,
auditory ,factors do not maintain their dominant,
position as, characterizing elements associated
with inadequate reading performance. -.(p. 43)

More recently several studies have re-examined

this presumed interaction between 'modality preference".

(apditory or-visual) as.a predictOr variable .and. emPhasis

on auditory, versus visual instruction as- a treatment

able. In these studies, the linguistics method 'was dif-

-ferentiated from .the,whole7word method in that the former.:,,

emphaSiies. audieOry methodS while .the latter emphasizes

visual 'methods

In general, the later studies do not .support:

Bond!O hypothesis, Harris (1965) fai ed to find 4ny sig

ificant association between a. Specific teaching method

and.a presnmed aptitude for that method,

Robinson ..(1968) tested 116. children at the end' of

grade.: Children.-With high: visual

whOleWord itiotbO41, Other children

used

first .grade and third

. Stores rece ived the

with high auditory perception- scores received the lin-.

guistic approach. She likewise found no difference_in

achievement that could be attributed to fitting the

instructional method to the sense-modality of the child.

She concluded that large-'.icale adaptation of materials to

the sense-modality of the child, did not appear warrantedr!'

but that adjustment might be valuable in the case of an

individual child.
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Bateman (1961) used eight first-grade classes,

four of which used the Lippincott Beginning Program

(linguistic-auditory), while the other four used the

Scott-Foresman s,ries (whole word visual). Children in

two of the linguistic classes and in vwo th,. whole-

word classes had been classified as "Auditory" or "visual,"

The predictor measure used was the difference between

scores on two subtests of the Illiw6s 'lest of Psycho-

linguistic Ability, ITPA 8 (Auditory-Veen l sequencing) ,

and ITIA 9 (Visual-Motor Sequencing),, Each treatment

(linguistics and whole-word) consisted of (a) one class

grouped for high auditory ability (ITPA 8 greater than

ITPA 9 by more than nine months language age) ; (b) one

class grouped for high visual ability (difference less

than nine months language age) ; and (c) two classes which

were not tested or "placed," At the end of first grade

the Gates PrimAry Word Recognition and Paragraph Reading

Yost were administered to all eight clas;.es, Comparisons

were made between and within treatments, nnd between

"placement" and "non-placerient" clnsse!..

The major findings of this study may be very
simply stateC: The auditory method of readim;
instruction ww superior to the visual method
for both reading and spelling. flat' 0 ditory
modality preferred subjects were superior in

both reading and spelling to the visual modality
preferred subjects and there was no interaction

between the :111)ject:; preferred modality and the

method of iw:tructlan used, (I), 111
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Bateman (1967) concurred in results with the ear-

lier Harris (1965) and with the subsequent Robinson (1968)

investigations. Although the Bateman study is similar in

many ways to the present study, two differences in method

may be pointed out. First, placement of children in classes

by ability resulted, in the Bateman study, in there being

only two classes in each "cell" of the experimental design.

In this situation there is a possibility that teacher and

pupil variables may unduly affect the results. In the

present study no special pupil placement was made. All

students previously assigned to the thirteen classes were

tested on the predictor measures. All of the schools using

whole word methods were compared for interactions with all

of the schools using linguistic methods. Second, the

Bateman study divided the students on the basis of auditory

versus visual sequtticing ability. The present study inves-

tigated visual and auditory sequencing abilities in total

trying to assess the interrelationship of visual and audi-

tory sequencing, but viewing, them both as independent pre-

dictors of success in reading achievement.

Predictor Variables in the Present Studi.

The aptitude variables used in this study were

general readiness, sequencing ability, and learning avoid-

ance behavior (1,A4).

Ceneral Readiness, Gener,11 Rendiness was 3:seed

by the ''lacmili.01 Reading Readiness Test. The subtest

include Visual Discrimip.liton, Auditory Dicrimination,
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Visual Motor, and Letter Names.

Sequencing Ability. Sequencing ability, in 'this'

study does not refer to the global "principle ". of sequend

ing; it refers to the ability to hold a given seHes of

. \ yisual or auditory. stimuli so that' the series can be repro

duced in the Order in which it was given'. The ability to

Sequence sounds and letters and hOld ..:ht2m in short -tern

memory 'is related to the reading process. Auditory and

visual sequencing ability haS been I:eported 'to be a factor

in .caSes of severe' dyslexia (aizz to -;\193-j, '4Ood, 1964;

de Hirsch et :al., 1966). ; However,,; my hasaroam -experience

convinced me that there is no sharp break between severe .

and moderate reading diSability. Sequencing ability could

therefore be expecteu to relate to t'ae task .requirements of

.beginning, reading within the ability .range -encountered in

the claSsroom. The ITPA SteqUening subtes ts have been fOund

, to correlarte with reading acliievement (3ateman,' 1967)

The research of Graham M. Sterritt and his co-workers

,(1966, 1967) concerns the relationship OetWeen sequencing ,

ability and reading.. They are in the .process of, .developing

, .

-abatteryOf . seque6Cing tests tb analyze the independent .

,...: ...,
:;.

contributions .of intelligence and d-sequenCe7perceptual abil7

the determination of reading'ability, , It Is hoped

program, when completed:. will yield a clearer pic

tune. of , the role of various kinds of sequence perceptual

abilities in the development of 'reading skills.

The linguiStio. and Whole word treatmerits use dif-.

ferent 4,proadhe. the 'develbOment'of the child!s abil-
. C

rity to recognizE Sound-letter combinations and to use this
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information to create and recognize new words. If this

distinction alsoinvolves a, difference-in the degree to

which visual or auditory sequencing ability is a requi-

site (or prerequisite) ability, an observable aptitude-

treatment interaction might be produced.

) Predictor Measure :, The ITPA. TheIllinois Test

of Psycholinguis1tic AbilitieS (ITPA)' has been mentioned

in connection with the"work of Bateman (1967). As.a-dIag-

nostic tool, it assesses sequencing problems as well as
(

auditory, visual, and'motor deficiencies, The ITPA con-

sists of nine subtests, each one measuring a, "specific

discrete language function" (Kirk and Bateman, 196100

1. Auditory. Decoding--the ability to understand-
what Is heard.

2. Visual Decodingthe ability to understand
What is seen. t

Auditor-Vocal Association--the ability to
educe relationships from what is heard.

4. Visual-Moe4A. Association--the ability to
educe relationships from what is seen.

5; Vocal Encoding- -the ability to express ideas
verbally,

C. Motor Encoding--the ability to express ideas,
by motor means'.

7. Auditory-Vocal Automaticthe ability .to use.
the structure of'language automaeically.

8. Auditory-Vocal Sequential--the ability to repro-
duce a series of symbols presented auditorily.
Visual-Motor Sequential.=-the ability to reproduce,
a,series'of symbols,presented visually (p. '10)

0 .

In the present 'study, sequencing ability Was used

aS a predictor'Nariable;:of the nine ITPA .subtests,i only

ITPA i3 and.'9,were necessary for.this measurement. These



tests are not difficult to administer, and in principle

could be used by the classroom teacher without extensive

outside assistance. To minimize differences in test

situations, llowever, trained testers were used in the

present investigation.-

Predictor Measures: Experimental Sequencing Tests..

The,ITPA Auditory Sequencing (ITPA -AS) and the ITPA Visual .

a

Sequencing (ITPA-VS) Tests use number sounds ancLsequences

of pictures of Objects and geometrical. shares to represent

a closer approximation to the task requirements of beginning'

reading, two experimental tests were designed on the model

of the ITPA, but using only fetters and lettersounda.,

These tests areidentified In this dis rtation as the
. .

Experimental VisUalSequencing (X -VS) d Experimental.

,
AUditory-Sequenting (X -AS) TeSts.

Space is provided onthe X-VS test for the tester

to record incidences of. reversed letters-and'other evi

deuce of incomplete learning of letter use, 'although

..9stOring of the tests did not: include such occurrences. A

tendency to reverse letters has been related to tesding

-disability (Johnson, 1957;-.flarris, 1961; Lyle, 1968).

Studies of Anxietpas a Predictor:-Variiple

Another aim of this study was detived from previous

attempts treat anxiety. as a predictor variable. As a

factorAnthe:develOpment of the Present study the 0,8"

funCtiOrial relatiOnship.ofanxiety to learning may b

27
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Castaneda et al. (1956) found that the level of

,anxiety affected learning aS tasks became more difficult.

Although the experiment lacked adequate control for intel-

ligence,i_ow-anxiety children seemed to perform better than

high-anxiety children as tasks became more difficult.
o

An important series of studies'bearing on the

effects of,anxiety-involving4rimariiy cognitiVe processes

was reported by SaraSon et al. .(1960):-: In a three-test

series, high- and low - anxiety Chi&ren (as measured on

scales deviSed by the authors) were given Rorschach tests

presented as problem-sOlving situations 'human figure-,

drawing tasks, ancha learning task that 1nVolVed remember-

ing a number assOciatedwith sTAT They found that

children who score high on the anxiety scaleS more often

missed relevant j_nforMation in problem solving, and

exhibited more errors on the learning task than did the

Jow,-anxiety group. These groups were matched on tltelow!,

basis of IQ; ,..

A study by, Grimes' a0',Allinsmi0-1 (1961) attempted

to test the hypothesis that a structured phonics'treat-

'411ent,woy.ld facilitate reading achievement forstddents

.rated more compulsive and Self-rated more anxious, while

less anxious; less compulsive children would do best with

the less itructured whole word method. Their results

for thiidgradersconfirmed this.hyfiothesis in part.

Cronbach (1967) says in reference to this study:
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While the structured treatment 'produced better
results for all groups, there was a marked inter-
action; structure was particularly helpful to
the defensive pupils (i.e., high compulsive,.
high anxiety) . . . Unfortunately, this was not
:a well -controlled study, and one cannot say
which of many differences between the struc-

. tured and unstructured classes produced the
differences. (p, 35)

The present'investigation did not attempt to treat anxiety

itself as a predictor var,gble. The Grimes and Allinsmith

study used only.a single variable., degree of structure,

to distinguish the two treatments. Possibly the anxiety

observed at third.grade could have resulted from inappro-

priate reading treatments at first-grade level. The fact

that anxiety may be affected by the instructional etti-a

suggests that changes-in anxiety-level might proVide an

independent. measure ,of' the "appropriateness" of .aptitude-

treatment Combinations fOr individual children.:

Criterion Variables

Learning. Avoidance Behavior as aCriteri Measure.

Observations of children in beginning reading programs

suggested, to me that in additign to achievement, other

less tangible outcomes result from beginning reading

instruction, In this-categorymay be placed the effects

of success Or: failure upon anxiety- level', self,image-," and

attitude regarding further instruction. Interaction

between a giVen instructional' methOd and the aptitude'of

an individual child might be examined by measuring the



"less tangible" outputs as demonstrated thrOUgh certain

observable behavior.

Figure 4 J.S:a diagram depicting the proposed model

relating aptitude as an input and achievement and behavior

as outputs of a given instructional methOd.

In my 'classroom experience I had noticed, in

children with reading difficulties, apparently unrelated

to intelligence, a'pattern of behavior which 'I came to

call "learning:avoidance behavior." This pattern of dis-
.

tractibility and hyperactivity seemed related to anxiety,

and thus .could be predicted to interfere with future

learning and achievement.

It was'hypothesized in this study that the pres

ence ,o learning-avoidance.behavior (LAB) represented an

anxiety reaction to some aspect of the beginning reading

situation. With.Many children, for example, this behavior

was only in evidence or accentuated during reading periods.

An observation checklist (see Appendix.A)

record learning avoidance behavior. It was hOped that

classroom observation using trained observers would give

an additional measure of the appropriatelless of the-type

of instruction.when'related to the child's abilities and

limitations as determined'by the ITPA and Experimental
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guditory and. Visual Sequencing Tests.

Dunn (1968) applied a similar assumption to obtain

information about "school anxiety," which, he hyOphesized
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to he the result of an approach=.avoidance conflict.-

states:

'On the basis of the Dollard and Miller approach-
avoidanCe-,paradigm, it, was hyp9thesized .

that if maleS,.adolescentsi and children Of-,
lower socio- economic status :did in-fact value
the academiC aspects of:school, but had'rela7:
tively littlepositiVe affect toward those
aspects; then those males, adoleScentsi and
lower socio- economic class children would Mani-
feSt more Anxiety about school .that 'Would pre-:
adolescents:, girls and upper - middle- class`..'
children.:(p. 389)

The results of Dunn's study -do: hot:bear-directly

on the present - investigation. Aiowever, the assumption.

that anxiety may'beHa koduCtof instructionalexperience

and therefore a measurable outPUt; is very closely related

to my hypothesis ConCerningl.earning avoidance behavior

(LAB). Inappropriate instructiOn('fot a given child) may

lead to an approachavoidanCe conflict, which giVes-rise

to anxiety. The manifest signs .of such anxiety are LAB.

Thus, LAB is used as.-an overt index of the presence of

anxiety in, the fateof inappropriate instruction.

Werry ehd Quay (1969) haVe examinedn instrument

to be used byObserversin the normal classroom:to'record

What'thd authors term "deviant behavior," ''This,i:nstrument
, -

was deVeloped by ,Beckeret al. (1967) to serVe.aS

deOendent':variable measure of the-effeCt:of consultation

on elementary schOOLChildren. 'Their study. of ten ;normal

and three gro.UPs of eleVen eleven and twelve conduct

problem:children deMonstra-ted that a reasdnable leVel o

32
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reliability and validity canApe achieved using the
observation method.

Three observations were conducted in the present
study.' The first, which preceded the instruction period,
was treated as a,pretest for baseline corrq_Iar.don. The

second and third, conducted in the middle aid at the end
of instruction, were used as criterion posttests.

Three types Of criterion NT ariables- were used in
this study. They were reading achievement, 'posttests of

LAB, and posttests of the ability to sequence
',Reading Achievement was measured using the .read-

ing sections of the California Achieliement Test (CAT) and
the Reading. Test,

et al., 1966).
Linguistic Approach (RTLA) (Schneyer

Posttests o'f Learning Avoidance Behavior (LAB)

Were measured on the second and third. observations, at the
midpoint and near the end of the instructional period. A

rationale for the use. of these' - measures has been presented.
Posttests of Sfauencing. Ability were measured by

`giving the ITPA-AS .ITPA-VS X-AS and X-VS a secometime

at the end of instruction. The possibility that' the two
ti'eatments,Might differ with respect training children
in these abilities has been suggested by gateman
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Pilot Studies

In 1$6-4967_a pilot study was designed to exam-

ine the several' luestiOns brOught'out in previous-discus-
,

:TWenty first-graders at Peninsula Elementary School,

Mehlo, Park, Ca ifornia, were' given the ITPA and ExPeri,

mental Auditory Vocal pndyisual-Motor Sequencing Tests.

They were then diVided at random into two comparable

groups. For 'the first-tWoMOnths of aChool, one .grpup.-<-

redpived a linguistics treatment (Fries) while the other

group received.a whole word (Scott4Foreaman)-treatment.

Two teachers (who were unaware ofthe-students, aptitude.

scores): alternated every two weeks to baleace teacher

effects. All students Were observed-periodiCally. and

LAB was recorded. At the end of t.1.2c.montha, the California
.

!

Achievement Test in Reading:,and the Murphy-Durrell Reading:

Readiness Analytis were administered.

The primary question was how are sequencing abil-
-

ities related to reading and to reading method. , My experi-

ence in teaching children to read using, the linguistic

method led me to believe that children who were limited

in sequencing ability had a very difficult time learning-
,

to read in that method. The linguistics method requires

aleqUenCing small parts of words (c -, -at),-A2olding

them in short-, -term memory, and producing complete:words

(cat, rat). seemed -that childreerWhc0.2ad diffiqulty

with this process could learn to read by wholeword':



configuration and word association with pictures, tech-

niques used in. the whole .word method. Thus, the hypothe-

ses tested in the first-pilot study may be summarized as

follows:

.A child who scoted'loW in ability to perform

sequencing tasks would not perform as well,

and.wOuld exhibit more learning avoidance

behaviorin a linguistics treatment than in

a whole word treatment,

2. ,Conversely, a child showing high' sequencing

ability should perform better On criterion tests

and exhibit less LAB, in a. linguistics treatment ,

than in a whole word treatment;

Analysis of the results°, however,' suggested the following.

pattern.:
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I. .Children-wh&rated high in visual sequenCing

ability perfOrmed better on the CAT, and exhibited

lev LAB unITer a whOle word method than they

did under a linguistic method.

pattern was obserVed for Children,

auditoxy sequencing abiltty.

'1967-1963 a second pilotstudy was. Conducted:

under circumstances identical-to thOse of first pilot
.

Study. In genera4,,thelindingS of :the first pilot study
- , .. ,,,,.

vwhich related ITPAVS,achieemeht and LAB were upheld,



Other results Were'in the directiOn of the results of

Pilot Study 1,17ut did not reach the :05 leVeLof sig-

These,findings showe&that sequencing ability was

related to, success in both treatments 1:put more closely

':related'in"the linguistiC treatment. There were-no inter-
.,

actions betweentreatMents involving reading achievement.

However,:the,treatMents interacted with visual sequencing

using -LAB as a criterion, just as observed in the

first0.1..ot stUdy...AlthOdgh the second: pilot= -study did

.:. not Confirm the' first Study in tOtal,-Ltdid indicate that

the varjables of:sequencing ability and .I.A.Bare related'

to SucceSSjn-reading: .At. the time of the present-Study

it seemed most adVpable to hypothesize in the direction

of the i.esults,of the first pilot study_ since that iadi

the only evidence, even though there were still theoretics

reasons and practical experience to suppart_the-rival

36

The pilot studiesindicatedthat the instruments

described had potential as prediCtorS:foPmethodsbest

suited to4ndiVidual Children. The present stUdy, uti-

lizing.250 first graders-,-:::was deSigned'to test the

revised' hypothesis,

Cbildren high in sequencing abilit will exhibit--
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higher, reading achievement and less LAB in a

whole. word' method t art in a. Angiiistic method.

ConversQly; children low in seeiuencing

higher r!_;jadin& aehi, errant and

1.ower. 1 a

whole word.. app:.'....-)ach.



Design

CHAPTER in

.

PROCEDURES

',The basic des i.gn of the investigation compared

the reading achievement and behavior<Of seven classes of
/.'

f1 rSt-gra4e:Children'who-were taught.'to read by a whole

0

word apprOach with the reading aChievement and behavior of

. six cla.ases of first -grade children taught. by a. IinguistiC

appr6ach. Pretest measures ased-as independent variables

were '(a)-±TPA and EXperimental Sequencing. Tests,

(b) 6bSerVation and (c).all subtests and/ total score

Pf.theMadmillan Reading Rea neasTeat (MRRT).. Inter-,

action analyses were' made between: se measurAp..and the

criterion measures: (a) CAT and RTLA; (b) Observatibns2

and 3, and (c) 'TPA and Experimental Sequencing Tests

given a second time.

Selection of Schools and Teachers

In 1962, Palo Alto Unified'School District (PAUSD)

developed beginning read!...ng series using inguisttc

approaCho. Six first7gradeclassrooms in three schools
.

were sele4edTtp use this: new or(an experimental

'basis,. it,..Was first used in these Scho'Ols in 1964.



By the.time of the study described in this dissertation,

the'original six clasSes were beginning theirfifth -year

of using these materi'als,

A compar,-Itive study

the .c3.:LA:
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had' alrec n en made between

and six ciasses us 116 .wholk.,-word (A.stasiou,
n.

al., 1966; _Keeps;, 1968) The pAcro st, 3y was primarily

interested in the lobgii'udinnlmn;7,r e studs o the

achievement of children in both groups.

The Palo-Alto Reading Program is designed
for-grades 1 and 2. In the experimental class-
rooms the motecials are generally used as the
core program for grade 1 and beginning grade 2.
By the end of grade 2 most of the students are
using the Palo Alto Reading. Pro ram only as a
supplement to ()Cher reiiairig meter Occa-
sionally.the Palo Alto Readin Pro ram,is, used
with third graders who are felt iy teachers tav
be having difficu4y in reading, but generally
'the use of these materials ceases by the-end_of
the second grade.

This study is concerned with how well the
students read both ,while:. they are using the Palo
Alto Readin Pro ram and in subsequent grades.
That is, if.d -erences between the groups,
Palo Alto Readin Program and control, are noted,
T5-They cont nue. To answer this latter question,
the progress of each gr'oup (A, B, C and D) has
beenT-or-will_b_egollowed through the fourth
grade. (Keepes 1468---p° 4),

/ -
The two groups -and reading-Methods available `in

the plit'81/ were well sUlted'for studying the'-interattionS

.:6fmethods and aptitude., All six teachers who taught in

the Palo:2Altolinguistic-program were -used in the:present

exper-iment, -'This sample was matched with other schools

and teachers according to .survey °i gormation collected
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for the PAUSD, by Bruce D, Keepes, Director of Research,

Description of the Sample for.. the Present Study

The sample used in this investigation is described

below'in terms( the communi the schools, the

eachers, .nric.1 the pupils__

COmi)unity. Palo Alto it a community of 57,500

(est... 1969Y located on the San Francisco Peninsula, The

City of Palo Alto is approximately 75 years old, and

includes aLgpwing amount of light industry. Estimated

mean income (1968) per household is $14,975, with more

than 307 of\the population in the $8,000 to $20000 annual
,

'earnings cagory. , The Palo Alto Unified School Distritt

is approximately 95% Caucasian, 1.5% Negro, with a small.

percentage of'other noyil-white groups.

Schools. In 1964 the. Research. Department of PAUSD

. collected data pertaining to the educatlon and incomes of

the parents of the elementary school children of the Dis-

trict. This was done by means of a questionnaire sent to

a random ;amine of parents from each elementary school.

The forms were coded according to HoIlingshead's Two

Factor Social Class Index following modifications made by

the :FAUSD Research Department. The following information

was taken from a 1965 report made by Nv AnaStagiow,:then

ResearCh Director to school principals.
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Range of
Composite Scores Social Position

0

11-17. I

18 -27 . . ... .- 'II
2.8-43 . .... . III
44-60' . Iv
:1-77 ,..

Elidi, t..;10 L1-10

soci,A1 position, [or eilmple, a 1:ither who-is an
MDI'would receive 1,A 4, or 4 points `-or education;
1 x 7 - 7 points fot physician, a total

,,He then would he classifid in 1,u,.el sales
.clerk who wn11,1rffeive
4 x 4 = 16 f.-)r eduction , 7 .JCCU-
pation, a total. of 44, or Level Four.

Presented below are the: average percentages as of

'1965 forthe level of the two groups of schools in our

study and the totcil District'..- The `Director of Research,

Dr;,. 3rUce Keepes, reports .tha.t the schoOl coli.uhunity has,

remained relatively stable during the past five years.

.TABLE `2
.

SOCIAL CLASS INDEX

!

$ocial Class LingUis is Whole Word
% Total
District

I 47 J4 48
II 24 24 . 22

1 II 16 .; .14 18
IV 11 7 11
V 1 1. 2

04-

The'six schools in the study were bui1t.abOu.t the

same time over simaat L-shaped plans and are: of close

/
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approximate- size. The tlassrooms aze large, well lighted,

and airy.

Teachers. When the Schools were "selected by the

PAUSD Research Department tIlE, nature of the experiment

Was made ic,n6n to the if g,:adetear- Each.eachel:

was asked indiVidually/to:participate inthe experiment

All-of the teachers Volunteered to participate,;- Since

there were three first grade teachers in onp_school all

of whom wished,to participate, and no other school with

three first, grades, we had uneven treatments of seven whole

wordelasSzes in three'schoolS and six linguistic classes

in three other schools.

All thirteen teachers who participated in'the

experiment were women. Teachers' average age, total num-:

ber of years of teaching experience, number of years of

first-Trade teaching experience, and number of years using

their specific reading prOgtam, are shown in Table 3.

TABLE 3

.AB AND EXPERIENCE- F TEACHERS

Whol,e Word
,Approach

LinguAistic
ApprOaeh',,

_/:..

Average age 38.

TPtal years experience :53
Total yep-s first grade 37
Total :years. usingtheSe
materials

No: of .teachers .

Under 5.yrs. experience 2.

41:Y

69

1,49

22
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Pupils. At the beginning of grade I (September

1969) the thirteen classes participating in the experiment

included 275 pupils, of whom 142 were to receive the lin-

guistic approach and 143 were to receiw the whole word

apprTlch, 1%.'l 'le end of (J,-)ntldry

1970). data whc.,11 115 wer,,

taught by'.the whole word approach and 13114ere taught bc,

the linguistic approach

Table-4 deacribesthe 'groups .;4ccox.ding 0/range

of class size, sex, and ethnic distribution,

TABLE 4

CLASS DATA

Whole, Word. Linguistic

Range of class size 13-'23 18-25
No. of boys in sample 66 66
No. of girls in sample 6.0 65
Percent Negno, l025 .9

Instructional Materials

The linguiSticand whole-word approaches differ

in many respects.. The main differences in "philosophy"
,

were reviewed in Chapter I. The materials and methods

followed trieacht-reatmefit reflect these Ocntrasti,ng

as00.mptions..

The Linguistic Approach. The-Story ReactingProgram

was developed in 1962 'by the Palo Alto Unified School

.District as a new beginning reading series using'



linguistic approach.
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The series consists of twenty

readers with accompanying "Ditto" worksheets. The series

is designed to be used as a basal or core program in

grades 1 and 2. In.1966 the

Brace : World, Inc.

ReLderS.

series was sold to Harcourt,

):1-, is now publis the Story

The program now includes twenty paperbound toOks;

twenty workpadS, six teacher s.guiks, and related

materials as shown below:

Pre-136°k
Iteading
Readiness

LEVEL 1
(in. gen-

eral,.
Grade 1

:LEVEL 2
- (in gen-

eral,
Grade2

LEVEL 3
(in gen-
Heral,

Grade 3)

B.
Teacher's.

WorkPad Guides

Pages
1-33

1. 1

2 2.

3 3
4 4

5

6 6.

7

8
9.

7

8
9

10
11 11
12 12
13 -13-
14 . 14-

15 15
16 16'

17
-1-18 18
19 '19

Related
Materials

Pocket. Chart
Big 'Card Box
Children's Spelling Pockets

Pocket Chart
Big Card Box-.
Flannel Board
Pattern Cards
Children's Spelling Pockets
Individual Letter CardS.

Pocket Chart
Small Card Box
Wall Charts I-VII
Children's Spelling Pockets
Individual Letter Catds

Pocket Chart
Small Card Box
Wall Charts I-VIII
Children's Spelling Pockets
IndilAdual Letter Cards



The Basal-Reader Approach. The whsle word'

method was taught using the-readers, workbooks and

teacher's manuals_ The instructionalprogram:aS described

in each accompanying teacher's, manual cas followed as

required in o.ccir to Tyrlje'ome- or t e of.

program being conducted,

The following whole word,basal-reader

were used:

ON' OUR WAY TO READ 1:1 (cbnsumable) Harper

phonics Workbooks-j. PREPRIMERS AND PRIMER:. 1:2
(consumable) REAL AND MAKE BELIEVE

OFF WE GO WITH STORIES 1:3

JANET & MARK, OUTDOORS AND IN 1:1
4

CITY DAYS CITY WAYS, JUST FOR FUN 1:1

AROUND. THE CORNER 1:1

REAL AND MAKE BELIEVE 1:1 (Strand One)

45

FROM ELEPHANTS TO ESKIMOS 1:3 (Strand Two)"

Pre-Primers: IN 'THE CITY. 1 :1 Macmillan
PEOPLE READ 1:1

AROUND. THE CITY 1:1:

UPTOWN, DOWNTOWN

WORLDS OF WONDER' 1:1 :-(fast

LANDS OF PLEASURE (fas

SOUNDS OFNUMBERS 1 3

SOUNDS AROUND'THE CLOCK 1:3

PEPPERMINT FENCE 1:4

SKY BLUE 1:4



These books were used -with vocabulary .cards and

teacher's. manuals. All (ctiildren in the whole -word readers

groUp: did not necessarily .use all of the materials listed

above. The number of readers that each pupil completed

depended upon the .-ate" of p.zogres of. (jdi.(ir-an wichth e7ac.

For example, some pupils,used three readinessclass.

books while others used only one.

Supervision Of instruction

The instructional program in each treatment groUp

was determihed by the classroom teacher. No attempt wag'

Made to direct or: interfere with the teachers' use of

'reading materials. An evaluation was made of- teacher

adherence to the curriculum methodrecommended to her by

the district: The evaluation was Made by'a visit to the

IclassrOomsAnNovember to assess'and list the'materials

used The'teachers were rated on a three-point scale:

Strictly. Adhering,
..to the Curriculum

Occasicirially Using
.0ther Materials

2

46'

Eclectic in
Use of Materials

3

The teachers were; also aSked-what,materialS they used and
, \

htm 'closely they kept to the prescribed curriculum, A

secOnd,claSsrodm assessment was made in January tp"oiamine
. . ../

the. extent to whith the curriculums were 1P.el.h&mix.. All'
;,---. , ,....

,teachers:either MOderately or-strictly adhered to the

.recommended Ourritulum materials as. shown in Table '5.
v

...

-/.
/

/ ,



TAALE 5

USE O CURRICULUM thDIVG MATERIALS.
/

Strict
Teachers Adherence

Whole Word

3.
4

7

LinguiStics
8

9

10
11
12°
13

Moderate
Adherence alectic

Tea tins Program

In 'September 1969 the thirteen classewer.e.

the Macmillan'Reading,Readiness-Test..(see Appendix A) as

Pre-test easure of.achfeyement. Report of. thes-e data

-appears in he next chapter. 'This was administered by

trained testers with the-gssistence'ofCthe classroom
.

teaChers, . At this time each child waajndiyidually tested

on aultepts.eightan&nine of the ITPA and on thetWo
; 0

experimental sequencing -tests (see Appendix A). Children

new to'the:English language'and children already diag-

,nosed as having specific language difficulties were not

used in the experiment.
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Following the pretest cycle -each.child was

observdd for .five minutes during the reading period. The

behavior 1,j-as recorded in one-minute' intervals on a devel-

oped check list of learning avoidance behavior. (see.

Appix obsP-vt w,Plre t, en w-en rhe'

wss in a small group of children witIT the teacher engavd

in the process of reading./ Similar observations were

mid-6 in November and again in January. The January obser-

vations included observations of the children working with

reading materials at their. seats, as well as reading in

Small groups with the tea'cher. Reliability was examined

by having. the trainer of the observers and each observer

perforrii\.ten paired' &bservations, both completing/a check

list for the same Child duria.ng the same:observation perio

,o94
r

Each' tester observ4.d- and tested a

,wcir

attempt to controlAor differences

ments, but it could not 'control. for' difference

class .in'b

The linguistic and whole treatments. This d

between treat-
%

was an

' classes within treatments.

The validity ,of the ,_inst

between.

tit was examined by

asking' each: teacher to rate each child in -Ker-.clas.s.. on a

:five-point Scale -qn general WiggiinesS,:disractibility,
. -

and anxieey.during. the reading period. -Anxiety was

described as '''a'werried. \look when called upon. stutering,

,unduly .shy, nail .biting;'1 fingei',04piting, twist fig hair
,

4
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or clothing." On another questionnaire they were asked

about such behavior during other times of the day (see

Appendix A). Locol school policy would not permit the

use of developed anxiety scales such as the Castaneda-

McCandless Anxiety Scale,

In both the linguistic treatment_ and the whole

word treatment the relationship of eneral intelligence

to visual-motor sequencing ability was examined by admin-

istering,the Stanford-Binet to the three children in each

treatment rating lowest on the Experimental Visual

sequencing teat, and to the three children rating highest

ln the Experimental Visual sequencing test. This was a

total of twelve children tested for general abiiity and

its relation to their ability to sequence. The Experi-

mental Visual test was chosen because it correlated gen-

erally better with reading achievement than any of the

other sequencing tests.

The posttesting was completed in January. These

tests included the same four sequencing tests administered

in the pretests, a linguistic test prepared by Schneyer

et al. (1966) at the University of Pennsylvania, and the

reading sections of the California Achievement Test (see

33, supra, and Appendix A.

,Treatment of Data

All tests were scored for number correct. Raw
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scores were used in all analyses. Raw -score means,

standard deviations, standard errors of the mean, and

correlation coefficients were computed. The correlation

matrix was examined to determine the degree of relation-

ship between pretest variableS and criterion variables.

The significance of the mean score differences of the

pretest variables fnr treatments ad sexes were tested by

analysis of variance in a two-by-(two-by-six) factorial

design with claSses nested within treatments.

Intercorrelations among all variables were then

computed separately for each group, and separate regres-

sion analyses. were computed for each predictor-criterion

pair. The f Statistic was used to test for heterogeneity

between slopes of the two treatments, thus identifying

aptitude-treatment interactions. Significant interactions

were interpreted graphically.



CHAPTER IV

ANALYSIS OF DATA

Correlations and regressio drolyses wete computed

separately in each treatment., Treatment Groups were fi/st

compared on pretests' using the t statistic. Homogeneity

of regression between classes within treatments was also

examined. Analysis of variance was used to compare sexes,

treatments, and classes i4ithin treatments on selected pre-

tests and all posttests. Multiple regressidn analyses

wet-E. "imputed to predict the two achievement test total

scores. In addition, three children scoring highest and

three children scoring lowest on the Experimental Visual.

Sequencing Test (X-VS) in both groups were given Stanford-

Binet 'tests, to check in a crude way whether sequencing

ability was strongly related to general intellkgence.

Pretests

Macmillan Reading Readiness Test

Vie Macmillan Reading Readiness Test (MRRT) con-

sists
,

of five subtests designeu to measure Visual Discrimi-

nation, Auditory Discrimination, Vocabulary and Concepts,

Letter Names, and Visual-Motor abilities. The mean,

standard deviations 'and correlations for each subte'st

51
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are shown in Table 6, Individual t-tests to compare treat-

ments on pretests were all nonsignificant, indicating that

the groups were comparable on these measures.

There were significant correlations .between the

MRRT subtext Visual Discrimination and the odo visual

sequencing tests. Though X-VS correlated significantly

for both groups, it appeared stronger in the linguistic

treatment (.46) than in the whole word treatment (.22).

MRRT Auditory Discrimination correlated signift-

cantly with both auditory sequencing tests and with X-VS

in the linguistic treatment. In the whole word treatment

the correlation was significant only with the X-VS. (See

Table 6.)

MRRT Vocabulary and Concepts correlated signifi-

cantly with X-VS in both the linguistic and the whole word

treatments. ,N&other correlations were significant.

MRRT Letter Names correlated significantly with

oll four sequencing tests in the linguistic treatment. In

the whole word treatment, Letter Names correlated signifi-

cantly with the two visual sequencing tests and with the

ITPA Auditory Sequencing Test..

MRRT Visual Motor correlated with other pretest

scores about the same as did Letter Names (see Table 6).

The correlations for the linguistic treatment again appear

higher.
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MRRT 'Fetal Score correlated significantly with

all Lour sequencing tests in the linguistic treatment.

The correlation was especially high (.52) with X-VS. In

the whole word treatment there were significant correln-

tions only 1,JitL the two vfdal sequencing tests.

eAdence suggests then that the abilities being measured

by the MRRT seem more closely related to the sequenctkng

tests in the linguistic treatment classes than in the

whole word treatgent classes. It may be that the Kinder-

garten .progrhm in the schools that used linguistic methods

had a different instructional program from that used in

the schools using whole word methods. Information con-

cerning this possibility was not available from kinder-

garten !school official/.

Sequencing Abilities

The X -VS was highly correlated with the ITPA-VS

it. both treatments (see Table 7).- However, X-VS was sig-

nifiCantly, correlated with both auditory sequencing tests.

only in the linguistic treatment: The ITPA-VS was corre-

lated with the X-AS only slightly in'the whole word treat-

ment, and was not correlated with the ITPA-AS in either

treatment. The X-AS and the ITPA-AS were highly corre-

lated in both treatments, suggesting that the X-AS and

ITPA sequencing tests are measuring the same or similar

abilities. The pattern of difference in cross-modal
4
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TABLE 7

CORRELATIONS OF SEQUENCING PRETESTS.

X-VS
ITPA -VS

X-AS
ITPA-AS

X-AS X-AS
X-VS ITPA-VS ITPA

X-VS
-AS

ITPA-VS
ITPA-AS

Whole Wcrd .37 .53 -.01 -.01 .10

Linguistic .66 .60 .26 .12 .28

p> .01 r e .23 p> .05 r .16.

Correlation between the two treatments is not reflected by

differences in the means or standard' deviations between

treatments, as seen in Table 6. The pattern in Table 7'

suggests two sources of differences. Although the X-VS

and the ITPA-VS apparently measure similar abilities, as

indicated by their overall correlation, they must differ

in some respects, because within Creatments some .differ-

ences Were found in the correlations of the X-VS and the

ITPA-VS with a third test, the X-AS. The direction of

difference, however, reflects ,4 difference in treatments.

The X-VS apd X-AS are cor: slated significantly only in

the linguistic treatment. The ITPA-VS and the X-AS are

.correlated significantly only in the whole word treatment

and this correlation is weak. The source of this treat-

ment difference is not yet clear; it too may be related

to differences in instructional method at the Kindergarten
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Special Deviance Indicators from X-VS

Reversals correlated negatively with both visual

sequencing tests in the linguistic treatment, but did not

correlate with any pretest measures in the whole word

treatment. Other deViance indicators, i.e., Upside -Down,

Directionality, Verbalizations, and EmOtional Response

occurred so infrequently that thecorrelations of these

scores cannot be interpreted with confidence. Reports of

such deviance indicators might be useful in aiding teachers

to adapt special remedial programs to individual children.

Observations

Observation I was treated as a pretest for learning

avoidance behavior (LAB). In the linguistic treatment LAB

had a significant negative correlation with the two audi-

tory sequencing tests and the MRRT-Letter Names. This

suggests that in the linguistic treatment a pupil doing

well on these tests might be expected to show less LAB at

the first stages of reading instruction. In the whole

word treatment) LAB correlated positively with ITPA-VS,

X-AS, MRRT-Vocabulary and Concepts, and MRRT ViAual-Motor.

Pupils scoring high on these tests thus seemed to show

more LAB at the time of the pretests.

Analysis of Variance

Analysis of variance was computed for all criterion

measures except the Special Deviance Indicators. The design
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used to test the means was a 2 x (2 x 6). The vources of

differences considered were sex, treatment, and class

within treatment.

Sequencing

All of the visual sequencing pretests (1) and

poSttests (II)and both auditory sequencing posttests

Showed a significant difference between classes within

treatments (see Appendix B). Girls scored significantly

higher than did boys on X-AS-T, but the girls did not

remain superior to boys on X-AS-Ii. There were no differ-

ences between treatments.

Observations

All of Observations 1, 2, 3, and Total showed sig-

nificant differences between classes within treatments,

In addition boys were significantly higher than girls in

LAB on the Total Observation.

Achievement Tests

As with observations and sequencing variables, all

of the achievement tests showed significant differences

between classes within treatments. Significant sex dif-

ferenrls, with girls 'superior to bays, were found for the

CAT Vocabulary Total, CAT Total, and RTLA 1, 2, 3. CAT

Vocabulary Total also showed a significant interaction term

for sex by treatment. Boys in the whole word treatment
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were significantly lower than boys in the linguistic treat-

ment, contributing to the overell lower achievement scores

of boys (see Table 8).

TABLE 8

MEAN SCORES OF BUS AND GIRLS ON CAT TOTAL. VOCABULARY

Boys Girls Total

Linguistic 51.36 51.65 51,50

Whole Word . 4M2 46.34 43.2k

Total , 46.11 49.26 47.E0

**

Multiple regreccion analyses were computed to pre-

dict the criterion variables CAT total cnd RUA total,

It was found that in the linguistic treatment, MRRT total,

IITA-AS-T, and X-VS-I combined to account for 51 per cent

of the variance on CAT. In the whole word treatment ony

MRRT was a significant predictor accounting for 23 per cent.

For RTLA, X-VS-I was a significant predictor for the lin-

guistic treatment accounting fOr 6 per cent of the veridnce

In the whole wor3 treatment the ) -VS-I accounted for ? per

cent of the variance on the RTLA.

Posttest Intc,rcorrelations

Achievement Tests

The California Achievement rest and the Reading

,Test, Linguistic Appropsh were positively correlated in
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both treatments: .79 in the linguistic treatment and .76

in the'whole word t:leatment. Both of these tests corre-

lated significantly with two-thirds ai the 33 variables

in the study. (Se Table 9.)

Sequep-qm Tests II

In both treatments, all pairs of sequencing post-

tests'showed significant correlations. At pretest, the

intermodal correlations were consistently high, ut the

intramodal correlations were not as consistent. The post-

test results suggested that sequencing ability may be a

relatively coherent construct, and that visual and audi-

tory sequencing ability are closely related, not exclu-

sive or contradictory. The continued correspondence

between the ITPA and Experimental tests indicates that

the two tests probably measure similar abilities.

TABLE 10

CORRELATION MATRIX OF SEQUENCING POSTTESTS

ITPA-VS ITPA-AS X-VS X-AS

ITPA-VS .35 ..51 .33

ITPA-AS .24 .35 .57

X-VS .49 .21 .36

X-AS .35 .55 .17

Linguistic above the diagonal p > .01 23

Whole word below the diagonal p > .05 16
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In the linguistic treatment all four sequencing

postcests significantly correlated with all five achieve-

ment test scores (r 4 .39). In the whole word treatment

eighteen out of the twenty possible correlations reached

Significance (r - 15) , suggesting that the skills

required to perform. well under the linguistic method of

reading are somewhat more closely related at posttest to

the sequencing abilitica rleasured by these tests that, are

the skills required to perform well under the whole word

method (see Tab 9).

Special Deviance Indicators

Reversals shoved negative correlations (-.18 and

below) with all achievement test scores in the linguistic

treatment. The correlations in the whole word treatment

were also negative, but less significant than those in

the linguistic treatment. Relversals also shared a sig-

nficnnt negative correlation (-.27) with X-VS-II in the

linguistic treatment.

As in the p'retests, other deviations. i.e., Upside-

Down, Directionality, Verbalizations, and Ynotional Responses,

occurred so infrequently that the correlations' of these

statistics cannot be interpreted with confidence.

LAB Posttests

LAB Observation 1I showed significani: negative

correlation with the RTLA achievement test
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in the linguistic treatment. The correlations in the

whole word group were also negative but not significant,

There was a significant negative correlation between

Observation II and the CAT scores in the whole word treat-

ment, but not in the linguistic treatment.

LAB Observation III correlated negatively with

achievement, test scores in the whole word treatment. It

showed positive correlation (r .34) with the LAB Obser-

vation II, indicating some stability between the two

observations in the whole word treatment. However, the

corresponding correlation was low (r .08) in the lin-

guistic treatment. One explanation for this might be

found in the nature of the treatments. In the linguistic

method the work is programed and the children can mere

nearly go at their awn speed. The brighter students need

not wait for others. In the whole word method, each child's

progress is more likely to be held to a group /ate. The

brighter pupils may fidget as they wait their turn and

thus evidence more LAB. This patuern might be expected

to continue throughout the whole word treatment, but

diminish in effect under the linguistiC method. However,

means do not change on the post LAB scores in either

treatment.
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Interactions

A significant interaction between the two treat-
.

ments occurs when the slopes of the regression lines relat-

ing variableS in the two treatments are non-parallel. Of

partic,doc thterost for thi,: stody are disordinal inter-

actions; tO03e whore rh,:, slopes intersect within the

ranges of the variables, The existeixe of interaction was

tested for 111 pairs of pledictor-r!ritcrida variables

using the F,Test for non-paralleliom of slope (see

Table 11),

Achievement Tests

Therci wls sinificant interaction between the two

treatments on the ITYA-AS-1 and all five achievement test

scores. The implication of these interactions is that

auditory sequencing ability is necessary to perform well

in the linguistic method of reading. Below a score of 15

on the ITPA-AS-I, however, a child appeared to do better

in, the whole word method, while those with scores above 15

on ITPA-AS-I achieved more in the linguistic method (see

Figure 5 for a regression plot).

X-AS-I interacted significantly wi1 the CAT

Reading Comprehension, RTIA Test 1, '2, 3, and RICA Total.

(See Table 11.) While X-AS-I was closely corrIlated with

ITPA-AS-I, the interactions with criterio measures were

not as strong for X-AS-I. X-AS-I did not interact with
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CAT Vocabulary Total or CAT Total as did ITPA-AS-I, per-

haps this difference arose because ITPA -AS requires the

repetition of familiar words: e.g., one, two, five. CAT

is primarily a measure of vocabulary and whole word skills.

X-AS requires the repetition of less familiar segments of

sound: ca, ba, da, etc. Therefore the fact that X-AS

interacts with the linguistic achievement test (RTLA)-but

not with all parts of the CAT seems understandable.

For X-VS-I and ITPA-AS-I, the same type of inter-

action exists on all five achievement scores. High

sequencing ability scores were more closely related to

high achievement test scores in the linguistic treatment.

In the whole word treatment, the X-VS-I correlated with

the five achievement tests .14, .21, .16, .13, and .18.

In the linguistic treatment these same measures corre-

lated .54, .47, .55, .37, and .43, respectively. In each

case, the regression lines associated with these corre-

lations for the two treatments cross (see Appendix C).

Although X-VS-I and ITPA-VS-I were highly corre-

lated, the ITPA-VS-1 did not interact significantly with

the treatment variable for any posttest-of reading achieve-

ment. This outcome may be explaiil'ed in part by the items

used in the two tests. The ITPA-VS-I correlated with

achievement in both treatments to about the same degree.

The items used (small pictures of geometric forms, see

Appendix A) may more generally represent the abilities
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required in both reading treatments; thus, there were no

interactions between treatments on these measures. The

items used in the X-VS-I (lower case letters, see

Appendix A) may more specifically represent the sequencing

abilities required in the linguistic treatment (whl.ch

requires grouping letters to fqrm words) than the sequencing

abilities required in the whole word treatment, thus there

were interactions,

MRRT subtests Visual Discrimination, Vocabulary.-

Concepts, and Visual-Motor interacted significantly with

the achievement tests (see Table 11). It appears that

some factor in the linguistic treatment is related to

the ability being measured in each of these tests. If a

pupil in this treatment was high on MRRT Vocabulary-

Concepts in September, he scored high on both achievement

tests in January. Pupils scoring in the lower ranges of

the- MRRT may achieve more success in the whole word treat-

ment, sincc the mevhod is not as dependent upon the analy-

tic skills these tests represent (see 1.4.igure 6).

Sequencin g Abilities as Criteria

Using sequencing abilities ail criteria the analy-

sis showed a significant interaction between two treatments

and the predictor variable ITPA-VS-I, on criterion vari-

able X-AS-II. The regression lines indicated that if a

pupil scored above 10 on ITPA-VS-I, he was likely to



75_

70_1

GO

20_

10_,

0

F = 8.41 df 1, 242

Ling : 29.16 + .92X

Y t 37.91 .24X

68

0 lb 210 310 4"C

ITPA AUDIT0R) I

Fig. 4Regression of CAT Vocabulary Total on ITPA Auditory I
for Linguistics (L) and Whole Word (W.W,) Treatments, ,



score higher on the X-AS-II in the linguistic treatment;

there, was no relation in the whole .word treatment between

these variables (see Figure 7)0

X-VS-T interacted significantly with both post

auditory sequencing tests (see Table' 11). Again it

appeared that if a pupil is high on one sequencing ability

in the pretest he will continue to be high in that ability

and also be high in the opposite sense modalityin the post-

test if he is in the linguistic treatment. Similar sig-

nificant relationship's were found between predictor

variable ITPA-AS-I and both of the visual sequencing post-

tests, ITPA-VS-II andX-VS-II (see Table 6 and Appendix C).

All of these interactions seem to suggest that if a pupil

scores high on a sequencing pretest, visual or auditory,

he will also score high on the opposite mode in the posi.-

test if he is in the linguistic treatment. In the whole

word treatment pretest sequencing scores are unrelated to

posttest sequencing tests in the opposite sense modality,.

Differences between treatments it the correlation of these

measures ot rosttet may be.accountcd for in part by dif-

ferences between treatments in correlations on these same

measures at pretest. Why the treatment groups correlated

. differently on these measures at pretest is not clear.
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Observations

The LAB of Observation I showed a significant

interaction with both visual sequencing posttests. Pupils

who scored high in Learning Avoidance Behavior (LAB) in

September 9coe,"'! high in Visual Sequencing Ability in

January, if they were in the whole word treatment (see

Figure 8). In the linguistic treatment the slope was

negative. High TAB in member is associated with low

visual sequencing ability in January. There were no dif-

ferences at pretest. This may indicate that the linguistic

treatment requires closer attention from pupils and can

affect sequencing ability positively when TAB is low. The

tasks on the sequencing tests themselves require attention

from the pupil. He must look carefully at the given

sequence of items, hold them in short-term memory while

they are mixed, and replace them. It is reasonable to

expect that the linguistic method, which is based upon

identifying small units (letters) and putting them together

in predetennined sequences (words), would positively

affect the sequencing abilities of those children who

could give theprequired attention (low on LAB). This

hypothesis is supported by the fact that the children

scoring low in LAB in September also scored high on the

achievement test scores in January if they were in the

linguistic treatment (see Figure 9).
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There were also significant interactions between

LAB Observation 1 and the two treatment groups on the two

RTIA achievement scores. Pupils originally scoring low

in LAB showed higher scores on RTLA if they were in the

linguistic treatment. Initial LAB scores were unrelated

to RTIA achievement scores in the Whole word treatment

(see Appendix C).

Pupils in the whole word treatment who scored

high in LAB on the first observation also scored high in

LAB on the third observation. In the linguistic treatment

those pupils scoring high in September on LAB, scored low

on LAB in January (see Appendix C).

There were significant interactions between the

two visual sequencing pretests and criterion Observations 2

and 3 (see Table 11). The slope of the regression line

for the whole word treatment is negative in all four cases.

If a pupil scored below 15 on the visual sequencing tests,

he was likely to show more LAB in the whole word treatment.

The slope of the regression line in the linguistic treatment,

however, is horizontal (see Figure 10).

Stanford-Binet

The Stanford-Binet (SB) was given to the six

pupils scoring highest and lowest on X-VS-I, t( see if

pupils scoring low on the X-VS-I als'o scored low on a

general intelligence test. Test information was not
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bvailable from the school system concerning the students

in the study, and group testing a general ability for

children at this level was not encouraged. Table 12

expresses the findings.

TABLE 12

STANFORD-BINET AND X-VS-I SCORES

yguistic
Tr Low

SB SB X-VS-I

Whole Word

SB X-VS-I SB
Low

X-VS-I

124 30 94 7 116 25 88 6

127 23 101 4 132 27 130 5

132 24 131 5 144 24 142 5

Although the two lowest scores, 94 and 88, are

found among the low sequencing group, scores in the gifted

range, 130, 131, and 142, are also found in the low

sequencing group. Thus it would seem that low sequencing

ability is not necessarily associated with low scores on

the Stanford-Binet. Implications of these data are that

the relation between IQ and sequencing is not simple but

might be characterized by some kind of triangular distri-

bution. Further research would be required to examine

this relationship more fully.



CHAPTER V

SUMMARY, CONCLUSIONS, AND DISCUSSION

The major objective of the present investigation

was to test an interactional hypothesis in the field: to

see if reading methods interact differeniially with tau-
,

dent,sequencing abilities. The two reading methods used

were Palo Alto Story, Readers (a linguistic approach) and

several whole word basal readers; Macmillan, Harper Row,

Scott Foresman.

Summary

Population

The 142 children selected for the linguistic

treatment were those children who normally go to the

schools where the Palo Alto Story Reading Program is used

There were two classes in each of three schools. These

three Palo Alto schools using the linguistic method were

matched with three Palo Alto schools using whole word

methods, on the basis of average parent income and educa-

tion. The matching whole word method schools had seven

first-grade classrooms. Since all of the seven teachers

wanted to take part in the experiment, data were collected

from the seven classes. At the time of data analysis,

77-
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the smallest class was dropped from'the sample to balance

the design. The linguistic treatment was ultimately com-

prised of 131 students; the whole word treatment included

115 students.

Tests

The fcllowing pretests were administered in

September 1969: The Macmillan Reedit* Readiness Test (MRRT),

Illinois Test of PsycholiEgukstic Abilities (ITPA) sub-
,

tests Visual-Motor Sequencing (VS) and Auditory-Vocal

Sequencing (AS), huerimental Visual-Motor Sequencing (X-VS),

Expe:Amental Auditory Sequencing (AS). and Observations of

Learning Avoidance Behavior (LAB). As final measures of

reading ability, the following tests, were administered to.

the 246 pupils remaining in the study after the seventy

days of the instructional period, in January 1970: read-

ing sections from the California Achievement Test (CAT),

Reading Test Linguistic Approach (RTLA), the four

sequencing tests (ITPA-VS, ITPA-AS, X-VS, X-AS) and

Observations of LAB made in November 1969 and January 1970.

Findings

Summaly of Results for Predictor Variables

In order to check initial differences between the

two treatment groups at the beginning of the experiment,

analysis of valiance procedures were used to test the mean
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differences between treatments, sexes, and classes within

treatment for the four sequencing tests and ObserVation I.

A significant difference was found between classes

within treatments in all of the variables analyzed, indi-

cating that classes were not comparable in ability to

begin with, but that treatment groups did not differ on the

whole. F tests for non-parallelism between classes were

computed and the assumption of homogpneity between classes

within treatments was found to be tenable. The only other

significant difference between means was found in the X-AS;

girls in both treatments were superior to boys on this

measure.

.
Summary of Results for Criterion Variables

The major objective of this investigation, to

field test ate interactional hypothesis of beginning read-

ing treatments and pupil sequencing aptitudes, was pur-

sued by testing the following hypothesis.

Children high In sequencing abflity will exhibit

higher reading achievement and less LAB in a

whole word method than in a linguistic method.

Conversely, children low in sequencing ability

will exhibit higher reading achievement and

lower LAB in a linguistic method than in a whole

word approach.
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Significant interactions of the type previously

described were found between the two treatments, but not

in tIle direction hpothesized. .The regression lines relat-
,

ing the ITPA-AS pretest and the two tests of reading

achievemew: crossed within the range of the predictor.

Children below a score of 15 on the ITPA-AS pretest did

better on the average in the whole word treatment, while

those with scores above 15 on the ITPA-AS did better on

the average in the linguistic treatment.

Similar interactions were found with X-VS pretest

and the reading achievement tests. High visual sequencing

ability as measured by this instrument was wore closely

associated with high achievement scores in the linguistic

treatment. In the whole word treatment, the correlation

of the X-VS with the CAT total was .16; in the linguistic

treatment the same correlation was .55. The regression

lines associated with these correlations were shown to

cross if results for both treatments are graphed on the

same set of axes (see Figure 11).

Children high in sequencing ability, therefore,

exhibited higher reading achievement in the linguistic

treatment than in the whole word treatment. Children low

in sequencing ability exhibited lower reading achievement

in the linguistic-treatment than in the whole word treat-

ment. Further, sequencing ability was negatively correlated

with LAB in the whole word treatment, but was not correlated
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with LAB in the linguistics treatment (see Figure 11).

Note that using LAB as the criterion one is lead to the

opposite recommendation regarding the assignment of chil-

dren to treatments.

Conclusions

The hypothesis'as stated was not upheld.

The two experimental Sequencing tests M-VS and

X-AS were highly correlated with their counterparts in the

ITPA, a standardized and reliable test instrument. MRRT,

ITPA-AS and X-VS emerged as good predictors of success in

beginning reading in the linguistic treatment, accounting

for 58 per cent of the variance. This result suggests

that schools using linguistic methods might administer the

ITPA-AS and the X-VS along with the standard readiness

tests. The X-VS also emerged as a significant predictor

in the whole word treatment, but accounted for only

6 per cent of the variance, X-AS and X-VS were signifi-

cantly correlated with success on both achievement tests

in the whole word treatment. However, the MRRT was the

best predictor for this treatment.

The performance of the children in the linguistic

treatment was significantly superior on all achievement

tests than was the performance of those in the whole word

treatment. Girls were higher in overall achievement, and

boys were higher in LAB, using the total of the three



83

observations. No clear relationship was found between

sequencing ability and general intelligence.

The present investigation suggests that the lin-
\

guisti;. method of teaching reading is superior to the

whole word k:'!_liod host_ chtlJren, Rv:Aicularly higher

sequencing ability children. Below a certain level of

sequencing ability a child could b, placed in a whole word

method tc nfaximize hi.: chances succ(,!.:. Tln t WO

methods do not differ significantly at this end of the

ability continuum structure. However, alternate

hypot4esi usinY. TAB a:: a criteria might: be#to place

children low in sequencing ability in a linguistic treat-

ment to minimize hi., LAB.

Discussion

The following discussion will consider seven

topics: (a) the interaction of reading methods and

sequencing ability; (b) sequencing tests as predictors of

reading achievement; (c) the relation between LAB and

reading achievement; (d) the relation between LAB and

!-,equencl-ing predictors; (e) some edm.ational irplications

of this study; (f) surgestions for further research; and

(g) 1Lnitations of study.

yhe Interaction otl P.ea.ding Methods

Sequenciu, Ability

The correlations between both auditory and visual

-equencing ability and Achiever.ent were quite high in the
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linguistic treatment. Linguistic methoOs are analytic in

nature. A child in the linguistic method is required to

hold consonants and consonant sounds (e.g., c, b, d) and

small graphemes (e.g., -at,, -ot, -ut) in short-term memory

and assemble them as needed. This activity may require

sequencing ability to a greater degree than is required

by learning whole words. The whole word treatment had a

significancl« lower positive correlation letween sequencing

ability and achievement than did the linguistic treatment.

Sequencing Tests ad Predictors

,of Reading Achievement

This study appears to justify the use of sequencing

ability as n predictor of success in beginning reading.

The Experimental and 1TPA intermodal correlations were

high at pretest; the correlations of all pairs Of sequencing

posttests were above significance (.16) in both treatments.

This indictes that sequencing ability seems tc, he a rela-

tively coherent and stable characteristic. Further, X-VS

seem:; to he a more valid predictor of reading achievement

than is the ITPA-VS. The pattern of cross-modal correla-

tions in both pretests and posttests requires further

research. However, these data indicate that visual .anti

auditory sequencing abil!ty are closely related, not



necessarily exclusive., This study contributes to the

validation of sequencing ability as a conStruct of inter-
.

egt in research On reading.

Learning Avoidance Behavior and Achievement

011-Servation 1 (LAP.) was negatively related to .all

criterion measures in the linguistic treatment. This

finding would.indicate that to succeed in the linguistics

group a pupil need§ to be relativeylow in LAB. Children

in the whole word treatment coring higher in LAB on

Observation I did not have a tendency toward low achieve=

ment. In part this may be explained by the-fact that

` Clo,-e attention is required to analyze and put together

graphemes and consonants, as in the linguistic method.

The whole word method may tolerate a higher level of LAB,

since it emphasizes more global associative and memory

skills rather thah drill on minute details, as required

linguistic method.

Other
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Predictors and'IAB

In the whole word treatment pretest sequencing

ability is correlated with LAB'in the posttests. This

result suggests that while a pupil may not need 'sequencing

abilit1'to achieve in the whole word treatment to the

same extent that

higher visual sequencing ability may

whole word treatment to:have less

linguistic 'treatment,

aid a pupil in the
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Visual sequencing ability at pretest was Lot cor-

related with LAB on the second and third observations in

the linguistic treatment. The linguistic method may

develop in some children the kind of close attention it

requires, and thus the ability to sequence visually is

only slightly positively correlated with future LAB.

Educational Implications

The MRRT, ITPA-AS, and X-VS are good p!:edictors

of success for the linguistic treatmert. This study sug-

gests that schools using linguistic methods of teaching

beginning reading might administer the ITPA-AS and the

X-VS along with a reading readiness test. The two

sequencing tests are individually administered. The time

requirement for each child is abzfit twenty minutes. The

auditory sequencing requires the repetition of numbers;

the visual sequencing requires the placement of cut-out

wooden letters in a predetermined order. In this sample,

above the raw score of 15 on the auditory test and above

the score Of 8 on the visual sequencing test, children

can be expected to achieve well in a linguist4c method.

For pupils scoring below 15 on the ITPA-AS and below 8 on

the X-VS, a whole word program or some such modification

might be considered. Also, other deviances, e.g., reversals,

upside-downs, that are noticed during the odministration

of the X-VS may be given attention in a remedial program.



It is important in our present stages of tech-

nology and development of reading programs that educators

take notice of individual differences and make plans

accordingly. The intention should not be to make all

children fit , :Oven program, but rather, to design pro-

grams to tit the diverse needs and existing abilities of

children. School boards must be encouraged to purchase

materials representing several methods of readini, from

which teachers can select according to the needs of their

children.

Future Research
1

W11,A) the study began, there was a greater corre-

lation between auditory and visual sequencing in the lin-

guistic treatment than in the whole word treatment. This

may be accounted for by the fact that the subjects were

not randomly assigned to treatments, or by differences in

Kindergarten pr4rams. Kindergarten teachers in those

schools where lingnistic'methods were used may prepare

children for the first-grade program by providing some

linguistic or sequencing training.

Both treatment groups had significant correlations

between all of the sequencing tests at posttest. It

appears that both treatments may act to integrate auditory

and visual sequencing ability. This integration process

needs further research to yield useful information.
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The sequencing variables considered in this study

seem closely associated with the skills required in lin-

guistic methods. An investigation of the more global and

associative memory skills required in the whole word

methods might reveal ATI patterns similar to the pattern

of short-tdrm memory ATI found in the present study. The

findings for MRRT as n predictor may provide some clues as

to ability valuables of particular interest for whole word

treatments.

The'population for this study was relatively

homogeneous, i.e., Caucasian middle class. A study of

the sequencing abilities of other cultural groups would

be of value, It has been hypothesized that ghetto children

might have better chances to succeed if they are trained

in linguistic methods, which move slowly and exactly. The

results of the present study suggest that linguistic train-

ing may be a good treatment only if a child's sequencing

ability is above a ceytal level.

Limitations

Teacher differences between treatments could not

be controlled. Although the average age and average years

of using the materials was the same between treatments,

the average years of teaching experience was greater for

the linguistic treatment (X t, 11.50) than the whole word

treatment (R 7.57) .
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Non-random assignment of students to treatments

limits the generalizations that can be made from the study.

In the pilot studies, students were randomly assigned to

treatment groups, but the N was necessarily small. The

present :Ild; tr coulr,ohsat for the small N, but

random asignment had to be sacrificed in the multiple

classroom setting.

The lack of certain measur.2ments in the present

study limited our understanding of the obtained relation-

ships between sequencing abilities, LAB, and achievement.

Measures of memory span, anxiety, and general ability

might have contributed useful information toward this

understanding.

Further statistical analysis of the data of the

present study might shed light on conclusions and hypothe-

ses worthy of investigation. Such analyses are planned

but have not been included in the present report.
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APPENDIX A

MEASURING INSTRUMENTS

The Illinois Test of Nycholinguistic Abilities- -
Individual

An Experimental VisualMotor Sequencing Test of Letters- -Individual

An Experimental Auditory Sequencing Test of Sounds-
Individual

Classroc Observers Learning Avoidance Check Sheet- -
Individual

Reading Test A Linguistic Approach- -
Group
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The Illinois Test of Psycholinguistic Ability (ITPA)

Of the nine ITPA subtests, only the Visual-Motor
Sequencing (ITPA 8) and the Auditory-Vocal Sequencing
(ITPA 9) were given.

The Visual-Motor Sequencilla test requires the
child u reproiEjjrrom memory a 4fIven sequence of cards
contaiuinr; pictures of objects and of geometrical figures
The examiner places the cards, in the predetermined
sequence, in a white plastic tray. The child is asked to
look at the cards. The examiner then mixes the cards the
child saw. The child is then asked to reproduce the
original sequence; he is given a second chance If he fails
to reproduce t:lh given sequence 011 the first trial.
Success on the ..!cond trial is scored as one point. The
test is terminated by the examiner if the child falls to
reproduce the sequence of any item in two trials. The
items are of increasing difficulty, one new card being;
added with each succeeding item.

ITPA VISUAL SEQUENCING TEST

The Auditory:Vocal Sequencing_subtest requires
the child to repeat numbers in the same order that the
examiner says them. The scoring procedures are the same
as those for the Visual-Motor Sequencing subtest.
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Experimertal Sequencing Test

Cut out orange wooden lower case letters were used for this
test. The examiner placed the letters on a white plastic rectangle
tray. The order of the letter sequences is given on the following
page. The child was asked to look at the first sequence and try to
place the letters back in the tray in the same order so they would
look just the same. Two trials were allowed for each sequence. If

the child failed on the second trial the test was stopped. Two
points were scored for a correct answer on the first trial and one
point on the second trial. Any irregularities such as reversals,
upside down letters, right to left tendencies, verbalizations, or
emotional responses were recorded. (A child was not stopped for
these irregularities; they were recorded for additional information
to he examined in light of the child'. progress.)

Experitnentol Visual-Motor Sequencing Test

Trials Comments

1, s

2. st
3. sts
4. sst

5. sto
6. odd
7. ssgd
B. dgdc
9. tcdg

IC. gdcy
11. ciao

digcg
13. dcytd
14. tjgddc
15. tygdic

96
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S t udent Name__

Examine

_.1)J line n ta 1_ Audf tort Se1..ue Test

Trials

2. BT
3.

4.

5, BIT
6. W11114

/. 111WB

B. WTBB
9 TATW
10, BATE
11. WATB
12. TATD4J

13. WWWD
R. TWTBD
15. WA1'0W

16. TTDWWN
17. NWNTTD

School

Come nts

The experimental auditory test was given Icy an examiner
pronouncing the sounds slowly and evenly; e.g. 1. Ba, 2. ha, Ta,

3. Da, Ta, 41a, etc. The child had two chances to repeat the
same sounds in the same order. A correct answer on the filst
trial was scored two pointf, and one point. on the second trial.



98

Classroom Observation

Observers were instructed to watch each child for
five minutes during the readinE period, The observation
was taken durfog a time when the child was engaged in the
reading process with the teacher. The five minutes were
to be treated as five one-minute sections. A category
could not have more than five entries during one observa-
tion, but any one minute could have one to nineteen cate-
gories checked. The observer had to distinctly observe
the behavior, he could not merely "think" it happened.
Operational definitions were discussed in training sessions
and each observer was paired with the trainer for ten
observations.



2.

3.

4

5,

6.

7.

8.

9,

10.

12,

13.

14.

15.

i6.

17,

18.

19,

99

tudont Tester

School Date Time Dote Time Time

Hands twisting or clenching

__

FLet or legs twisting around choir legs

Tapping with f cot or hands
_.

.

3-opr;-g with pencil or other items - -_

------,

Rocking body or head

Tipping choir or desk

falling off chair

Irrelevant movement' from chair such os
sharpening pencil that doesn't need
sharpening

.

Distracting neighbors

I

Making nonsense sounds: humming, sing-song,
talk to self

Continued eye attention away from 'work--
daydreaming

i

1

Facial grimace; squinting or blinking eyes

t

, - IYawning, coughing, sighing

Nose picking

Thum:, sucking

Scratching

Plo mg with hair; twisting, etc.

Cbscuring face with hands or hair

Complaint of physical ailments; stomachoche,i
headache, etc.

1
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Inter-Office Memorandum
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To: Ce,04-0,40--drivrJ
JA-44.4-444A, Dote: 29 January 70

Gorn. Jane Stallings

Subject: Reading Project

There are some children in ever!, room who are easily distracted,
generally yissly, and over-anxious. Yeu probably have some in your
room. Some of the behaviors we would use to describe "over-anxious"
are: stuttering, nail biting, finger sucking, hair twisting, clothes
twisting, unduly shy, worried when called upon. "Generally wiggly"
would be described as quite a lot of body movement such as: toe

taping, scooting up and down in the chair, stretching, irrelevant
movement from the chair, swinging legs. Children who are "easily
distracted" would usually have a short attention span, eyes often
away from their work, they often talk to other children, they must
be prodded to finish their work.

Please score your children on the 1-5 scale that is included
'here.One score sheet is for th se behaviors evidenced during

reading and the other score shee is for these behaviors evidenced
during other times of the day.

. This score form will help us in checking our classroom observa-
tions with your knowledge of the children.

It will help if you will return these forms to the Research
Department within the next two days. Thank you again for your help.
We will discuss the results very soon.

Copies to:
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LCH.E1t

ild you please rste each child in your room Low, Medium or High, on the scale

1-5, on the following behaviors that may be exhibited during reading period.

of Child

101

Easily
Distracted
1 2 13 4 5

Generally
Wi;:l
1 2

Over 1

Anxious
3 j4 5 1 2 3 14 '5

----1
.

T

1

1

1

1

1

1

1

i

1



APPENDIX B

'ANALYSIS OF VARIANCE AND MULTIPLE REGRESSION

Table
13. Summary Table of Significance Values for Analysis

of Variance

14. TTPA Visual Sequencing I

15. ITPA Auditory Sequencing I

16. Experimental Visual Sequencing I

17. Experimental Auditory Sequencing I

18, ITPA Visual Sequencing II

19. ITPA Auditory Sequencing II

20. Experimental Visual Sequencing II

21. Experimental, Auditory Sequencing II

22. Observation I

23. Observation II

24. Observation Total

25. Observation III

26. CAT Vocabulary Total

27, CAT Reading Comprehension

28. CAT Total

29. RTLA 1, 2 3

30, RTLA Total

31, Multiple Regressions

102



TABLE 13

Summary table of Significance Values -for Analysis of Variance

103'

Sex =

Treatment = 'T

Class within
.treatment = C(T)

Sex by
treatment = ST

Sex by class within
.treatment'= Sc(T) .

,

Level of sig. = 0.05 I Level of sig. 0.01
u.

= 4.96;.df = 1, 10

= 4.96; df = 1, 10

F = 1.83; df. 10, 222

F = 4.96; df = 1, 10

F = 1.83; df = 10, 222-

I

F - 10.0; dN= 1, 10

F = 10.0; df 10

F 2.32;

F 10.0;

F = 2.32;

df = 10, 222

df = 1, 10

df = 10, 222

df =" 10-means 1 is for numerator and 10 is for denominator



TABLE 14 4- ANALYSIS OF VARIANCE
TPA Visual Sequencing .I

SUM OF
SOURCE OF VARIATION ERROR TERM

'SQUARES d.f, MEAN SCORE

104

F

Sex SC(T) 20.81 1 20.81 2.17

Treatment C(T) 160.97 1 160.97 2.89

Class(Treatment) R(STC) 555.74 10 55.57 3.24 **

Sex(Treatment) SC(T) 27:41 1 27.41 2.89

Sex x Class(T) R(STC) 95.36 10 9.54 0.55

R.(STC) 3804.55 222 17.14

Legend: S= Sex

T. Treatment

C= Class.

R= Population

TREATMENT GIRLS BOYS
. _ __ . .

X SD. i X

_..........

S.D.

_ .

TOTAL

X S.D.LINGUISTIC"

, -

Class 1 14.06 3.10 14.20 3.97 1 14,12.1 3.39
':2 13.00 4.52 12.90. 4.16 ' 12.95 4.24

3 12.78 2.68 14.40, 5.08 ; 13.63. 4.10

4 17.43 5.41 16.36 4.82 1 16.78 : 4.93

- 5 12.92 3.63' 13.;9i 5..84 13.00 4.70

6 16.09' 3.08 15.851 4.06 . 15.96 3.57

TOTAL 14.20 3.91 14.521 4,69 14.36 4.31

WHOLE WORD

Class 1 14.56 3.17 12.931 5.76 13.56 4.89

`2 13.83 3.19 .9.82:*
,

3.60 ! 11.24 3.90

3 13.14 2.61 14.00' 1.60 13.68 2.00

4 13.63 5.07 14.33
1

t1.69 i 14.00 4.73

5 14.50 4.17' 13.22 4.09 1 13.90 1407.

10.77 4.30 8.45 ; 2.76 1 '9.95 : 3.53

TOTAL 13.21 4.03 12.32' 144 i 12.73 i 4.26

GRAND TOTAL 13.75- 3.98 13.45 4.68 : 13.60 I 4.35
i 4



TABLE 15, ANALYSIS OF. VARIANCE
ITPA -Auditory Sequencing I

SUM OF
SOURCE OF VARIATION ERROR TERM

SQUARES d f MEAN SCORE

105

F

Sek SC(T) 66.25 1 66.25 2.48

Treatment C(T) 10.25 1 10.25 0.43

.

Class(Treatment) R(STC) 238.37: 10 23.84 .0.61

S?c(Trcatllent) SC(T) 56.37 1. 56.37 - 2.11

Sex'x Class(T) R(STC) 266..93 10 26.69 : 0.69

R (STC) 8626.69 222 38.85.

TREATMENT

A. 'LINGUISTIC

Legend: S= Sex

T= Treatment

C= 'Class

R= Population

Class 1

-.2

3

4

6

23.20
26.82

23.33

25.57
26.00
23.73

TOTAL 24.69'

WT10LE WORD

Class 1. 26..22

2 26.50

3 26.71

4 23:75

5 23.90

6 24.92

TOTAL 25.19

GRAND TOTAL 24.92

BOYS

X S.D. X S.D.

TOTAL

4.81 24.50 4.86, 1 23.72 4.77

7.25 22,09 2.66. = 24.46 5_85

7.92 25.00 6.09 24.21 6.87

7.25 26.73 7.80 26,28 7.40

6.71. 22.91 6.07 24.52 6.47

4.54 26.92 j 6.81 25.46 5.99

6.26 24.76.1 6.04 : 24.73 6.13

7.51 23.64 5.68 24.65 -6.42

4.89 26.09 5t89 26.24 5.40

10.19 23.42 3.87 24.63 6.82

4.30 21103 4.69 22.47 4.54

5.11 23.22 7.03 23.58 5.93

7.79 .-22.00 7.23 23.90 7.55

6.73 23.45 5.65 24.25 6.21

6.45 24.131. 5.87 ,'24.50 6.1

POOR ORIGINAL COPY, BEST

AVAILABLE AT _TIME:TILMED



TABLE 16.. ANALYSISvOF VARIANCE
Experimental Visual Sequencing I

UMSOURCE OF VARIATION ERROR TERM _ S, OF
SQUARES . d ';f. MEAN SOORE

106

-.F)
Sex'

! SC(T) 0.61. 1 0.61 0.63

'Treatmenttment
. C(T) 3.78 1 3.78 0.0,

Class(Treatment) R(STC) 1241.97 10 124,19 4.56 **

Sex(freatment) SC(T) 84.28 84.28 3.,4

SeX- x ClAss(T) R(STO) 219.30 10 2-1.93 0.80

R (STC.) 6043.37 222

TREATMENT

LINGUISTIC/

Legend: S= Sex

T= Treatment

C= Class

II= Population

.' X

GIRLS. BOYS TOTAL.

Class 17.20
11.001

3 16.11
4 13_116_

5 13.50

6 18.18

TOTAL

WHOLE WORD

Class 1,-

S.D. X S.D.

4.89 17.10 . 5.65

6.61.64 5.12
7.17 19,80 4.89
6.9 9 15.82 5.81

4:32 13.64 ! 4.39

5.04 18.46 3.95

X S.D.

17.16i 5.09
11.32' 5.79

6.20
15.06: 6.17

13:57' 4.25

18.33: _ 4:38

15.12 6.05 16.08 i 5.53 t 15.60 5.79

/ 14.89 5.33 14.43 ; 6.07 14.61 5.-67

21.33 4.18 '15.18 5.90- .- 6.03
14.43 5.86 16..58 3.85 15.79 4.65
17.38 6.21 16.56 I > 3.84 :1f3.94: 4.94
18.10 .6.12 16.44 3.82 17:325 5.46
12.46 3.15 11.57 3.78 12.15 = 3.31

TOTAL
15.94 5.66 15.26 5.02 15.571 \ 5.31

GRAND TOTAL 15.49 5:87 15.68 5.28 -; .'5.59' f 5.56



TABLE I7 ANALYSIS OF VARIANCE

ExperiMental'Auditory Sequencing I
SUM OF .

SOURCE. OF VARIATION ERROR TERM
SQUARES cl,f. MEAN SCORE

107

F

SeX SC(T) = 237.68 1 237.68 10.02 **

Treatment C(T) 12.43 12;43 0.19

Class(Treatment) R(STC) 664.81 10' 66.4g 1.79

Sex(Treatment) SC(T) 8.68 1 8.68 0.37

Se.?{ x Clas(T.) R(STC) ' 237.12 10 23.71 0.64

R (ST 8225.00 222 37.05

Legend: S= -Sex

= Treatment

C= Clas5
R= Population

TREATMENT` `GIRLS BOYS. TOTAL

S.D. - X S.D,

13.80
16.73
17.89

17.43

20.25

6.,61 1610 5:80 I. 14.72 't 6.28

7.79 13.36 4.59 15.05 6.47'

6.55 16.60 5.52 : 1,7.21 . 5.89

8.94 14.55 4.99 15.67 y 6.70

7.48 15.82 8.69 18.13 8.22

6.9./ 19.69 i 5.89 19.75 6,26

TOTAI_,' 17.46 1 7.40 16.12 6.19

. WIIOLE WORD

3.35
6.;34

6.94

7.54

4.,74

5.32

18.00 4.13 18.09 3:77

16.36 5.08 16.53 5.36

'15.58 ; 5.23 17.16 6.10

13.00 5.96 : 14.71 6.79
- ;

16.22 4.8Z, 17.32 4.76
11.86 ; 4.14 1 14.30 5.16

15.57 5.13 16.42

6.62, 15.85 '5.68
1.

16.61

POOR ORIGINAL tiOPY--
"AVAILAf31.1' AT TIME FILME..



TABLE ANALYSIS OF. VARIANCE

ITPA ViSual Sequencing
SUM. OF

SOURCE OF VARIATION ERROR, TERM

108.

SQUARES d.f. MEAN se8RE F.

Sex SC(T) 1.48 1 1.48 0.11

Treatment C(T) 156.80 1 156:80 2.23

Class(Treatment) R(STC) 700.71 10 70.07 4.14! **

Sex(Treatment) SC(T), 3.07 1 3.07 0.23

Sex x Class(T) R(STC) 130.96 10 13.10 0.77

R (STC) 3749.63 222 16.89

Legend: S= Sex

T= Treatment
C= Class

R= Population

TREATMENT boys
_ . TOTAL

S.D.A. LINGUISTIC

Class 1. 9.07 4.80 8.90 3.07 9.00.
8.64 5.07 10.82 4.67

4.12\
5.73, 4.88

11.78 4.18 12.70 4.69 12:26 4.36

.4 10.00 1.83 864 4.61 9.17

5 13.75 3.82 13.36 4.57 . 13.57 4.10

13.45 2.88. '12.69 j 3.88 13.04 3.41

TOTAL 11.08 4.45. 11.24 1 1,4.53 11.16 4.47

WHOLE WORD

ClasS 1 131.67 4.36 11.79 4.37 12.52 4.37

2 15.83 4.36 14.91: 2.66 15.24 3.25
3 13.86 4.53 .14.421 4.23 14.21. 4,22
4 10.63 2.07 13.441 5.05 12.12. 4.09
5 11,30 5.50 10.44 4.28 11,95 5.04

6 10 2.81 10.57 2.30 10.60, 2.58

TOTAL 12.66 4.25 12.76, 4.21 12.711 4.21

GRAND TOTAL 11.79 4.41 11.88!
-r



TABLE 19 :ANALYSIS OF VARIANCE.

/ \ 1TPA.Auditory Sequencing LL
/' . SUM OF

/ SOURCE OF VARIATION ERROR TERM
SQUARES r d.f. MEAN.SCORE-

Sex SC(T) 15.81 1 15.81
1

Treatment C(T) 334.62 1 334.62

\Class(Treatment) R(STC) '1927.50 -, '10 192,75

Sex(TreatMent) SC(T) 8.43 8.43

o
Sex XN.Class(T) R(STC) 237.66 10 .77

R.(STC) 7637.62 222 34.40

L Bend; S= Sex
ep

T= Treatment

C= Class

R= Population

,.A..LINGUISTIC

TREATMENT GIRLS BOYS

X S.D. X S.D.

TOTAL

X a S.D.

V Class 1 25.20 5.98 I1 25.50 4.97 1 25.32; 5.49
4 25.45 7.66 20.91 4.09 23.18 6.43

3 23.22 7.60 25.20 7.16 24.79: 7.32

25.57 8.62 24.36 7.47 24.83' 7.71
5 22.58 6.05 20.00 ' 4.20 21.35 5.3Q

26.00 5.46 25.69 5.65 25.83 5..44

TOTAL.: 24.66 6.62 23.77 6.02 24.21 0 ,6.31

WHOLE WORD.

Class 1 22.89 5.62 21.64 5.02 221.13 5.-17

2 25.67 £---7.00 26.27 5.85 26.06 6.07
22.43 9.16 24.31 4.36 23.63 6.36

4 15.13 5.03 11.67 3.87 ; 13 29 4.66

5 22.30 3\.09 22.78 7.76 , 22.53 3:86

23.50 5.82 23.86 i 4.53 1 -21.92 6.43

TOTAL 21.89 6.43 21.95 6.48 .' 21.92 i 6.43

GRAND TOTAL ?3.12 6.65 22.89 6.29 23.14 6.46

a

.109

0.6e1

1.73

5.60 **

. 0.35

0.69

N ORiGiNAt. COPY -18E6 r
AVAILABLE AT TIM (FILMED



TABLE 20. ANALYSIS OF VARIANCE

Experimental Visual Sequencing II
SUM OF

SOURCE OF VARIATION ...ERROR TERM
SQUARES d..f.. MEAN SCORE

110

F

Sex SC(T) 0.03 1 0.03 0.00

-Treatment C(T) 4.81 1 4.81 0.12

Class(Treatment) 11(STC) 385.23 10 38.82 2.33 **

Sex(Troatment) SC(T) 0.11 0.11 . 0.01

Sex,x Class(T) R(STC) 90.83 10 9.08 0.54

R.(STC), 3696.85 222 16.65

Legend: S= Sex

T= Treatment

C= Class

R= Population

TREATMENT GIRLS BOYS TOTAL

AriLINGUISTIC ;.S.D.

1

Class 1
:2

3

4

5 )

6

12.27.

13.18
14.11

12.57

14.33

15.73

3.49
1,83

5,90

4/16

2

4.20

TAL 13.68 3.80

WHOLE WORD

Class 1
2

3

4

5

TOTAL '

13.78 3.83

15.33 4.18

11.43 4.58

13.75 .12

15.00 3.86
11.46 2.93

A' S.D.

10.70 1.49 .1

13.64 4.63 .

14.90 6.74

11.64 4.50

16.45 4.76

15.00 3.46

13.79 4.76

13.21 3.07

13.91 5.94

13.08 i 3.65

13.22 2.95

13.89 3.06
:13.00: 3,51

X

11.641 2.91
13.411 3.45
14.53 : 6.20

12.001 4.27

15.35 3.80

15.33: 3..75

13.73- 4.30

13.44 4.54

14.41 5.29'

12.47 3.98

13.47 2.53

14.47. 3.45
12.00 3.15

13.30 3.73 13'.39
f 4.l 13.35 1 3.96

GRAND TOTAL I 13.51 3.76 13.59 : 4.47 13."55,r 4.14

O



TABLE 2 1. ANALYSIS OF VARIANCE
Experimental AuditOry Sequencing II

SUM OFSOURCE OF VARIATION ERROR TERN

/
SQUARES d..f . MEAN SCORE F

SeX SC(T)
39.71 - I 39.71 1.3.9

Treatment C(T), 10.67 1 10.67 0.07'
Class(Treatment). R(STC)° 1372,19 10 137.22 4.27

Sex(Treatment) SC(T). 27.27 27.27 ,0.95

Sex x Class(T) R(STC) 285.30 10 28.53 0.88

R (STC) 713428 222 32.13

A*

Legend: S= Sex
T-,,Treatment

C=--. Class

Population

TREAWENT GIRLS BOYS

X S.D. S.D.

TOTAL

S.D.A. LINGUISTIC

B. WHOLE
I

Class 1 14.27
16.24
17.78
16.00
12.75
16.82

4.23
7.85
7.84
4.51
4.96
41.79

)6.40
12.27 .

14.90
15.82
11.73.1
14.08 i

5.83
3'.58
5.11
9.68
4.82
5.19

[

!

15.12}
14.46
16.26
15.89;
12.26
15.33

1 4.94
6.36
6.52
8.66
4.81
5.10

TOTAL 15.49 641 14.15 6.02 14.82 ' 6.08
WORD

Class 1
2

3

4

5

G.

3/- 6

22.50
15.57
14'.50
15.20
13.38

4.43
4.89
5.97
5.81
4.42
4.94

14.43 1

21.09
18.58':1
12.33
13.00 .

12.43

5.18
5.15

-5.25
5.55

4.23 1

13.30
21.591
17.47
13.35'
14.16'
13.05.

5.02
4.95
5.56
5.60
5.29
4.62

TOTAL 14.91 5.69 15.63 6.09 15.32/ 5.89

-GRAN]) TOTAL 15.23 14.89 6.08 15.05 5.98.



TABLE 22 ANALYSIS OF VARIANCE

Obgervation
SUM OF

SOURCE OF VARIATION ERROR TERM
SQUARES d.f. MEAN SCORE.

112

F

Sex SC(T) 50.92 1 7 50.92 . 4.11

Treatinent C(T) 38.74 1 38.74 0.18

Class(Treatment) R(STC) 2039.64 10 203.96 10.68

Sex(Treatment) SC(T) 8.21 1 8.21 0.66

Sex x Class(T) R(STC)- 123.76 10 12.38 0.65

R (STC) 4239.26 222 19.09

'Legend:_ IS= Sex

Treatment'
o. 'Class

Population

TREATMENT , GIRLS BOYS

X S.D. X S.D.

TOTAL

X S.D.A. LINGUISTIC

Class 1 11.33 5.92 11.50 7.44 i 11.40 6.42

9.09 3.99 13.82i. 5.90 11.46 5.471-

3- :4.22 1.72 3.70 0.95 : 3.95 1.35

5.29 1.98 4.91 0.94 5.06 ; 1.39

5 10.92 478 11.551 6.92 11.22 5.77
9.00 4.56\ 12.231 3.68 10.75 4.34

TOTAL 8.85 4.9 9.76 6.15 9.31 5.59

. WHOLE WORD

Class 1 3.56 4.39 4\00 ; 2.77 3.83 3.41

2 9.33 4.59 9236: 4.25 9.35 4.23
3 10.43 3.91 11.501 543 11.11 4.70

'4 8.00 3.89 9.781\ 4.1 8.94 3.99

5 10 4p 4.81 10.89 X4.48 j 10.63 4.54

5.46 1.39 5.00:
1

1\<+1 5.30 ; 1.38

TOTAL. 7.55 4.49 8.36 4. 7.98 ; 4.69

GRAND. TOTAL 8:26 4.79 99.08 5.58 8.68 5.22'

f

**



TABLE 23 AI1ALYSIS OF VARIANCE
OBSERVATION II

SUM OF
SOURCE OF VARIATION ERROR

SQUARES

'42.40Sex SC(T)

Treatment C(T)

Class(Treatmept)
,

R(STC)

Sex(Treatment) SC(T)

.SeX X ClasS(T) R(STC)

12. (STC)

4

37.97

427.66

0.35

133.7.8

4652.63

Legend: S= Slex

T= Treatment

'C= Class

R= Population.

113

MEAN 'SCORE

_42.40 3.16'

37.97 0.88

42.77 2.04 *

0.35 0.02

1.3.38 0.63

TREATMENT GIRLS

X S.D.

BOYS
- -

A. LINGUISTIC

Class 1

a
4

5

9.73

9,91
10.11

11.29

10.50

.5.73

3.43

3.65
3.66

6.050
6.59

2.15

10.40

9.91
9.80

55

12.18 c..

9.08

3.63

2.63
5.09

4.34

8.24

5.16

-.7 TOTAL 9.45 4..58 -10.29 5.07-

WHOLE WORD

Class I 7.78 2.11 .19.00 3.68

8.:00 3:69 "11.82 3.66

3 12.43 5.38 '10 50 ; 3.00

4 10.13 2.'95 10.56 ' 4.93
5 12.00 4.45

A

12.78 2.95

11.31 5.59 12.57
-

' 7.50

TOTAL 10.,43' 4.50 16-..97 , 4..24

1 .

GRAND TOTAL, 9.89 ° 4.55 113.62 4.70

-

1

TOTAL

X S .1)

10.00 3.45

9.91 . 3.10
9.95 4.35

10.83. 4.91

11.30 7.30

7:54 4.33

9.87 ';4.83

8.52 3.16

10.47 30'.99
.

11.21 4.01

10.35 31-9,9
I

12.37 3.73
11.75 6.16

... 10.72 i 4.37

: 10.27 :: 4.6.4,_



TABLE 24. ANALYSIS OF VARIANCE

Observation Total
SUM OF

SOURCE OF VARIATION ERROR TERM
SQUARES _ MEAN SCORE

114

F

Sex SC(T) 365.31 1 365.31 12.42 **

Treatment C(T) 1.06 1 1.06 0.00

'Class.(Treatment) R(STC) 3662.63 10 366.26 5.41 **

Sex(Treatmenti SC(T) '
2.00 1 2.00 0.06

Sex x ClasS(11) R(STC) 294.12 10 29.41 0.43

R--(STC)7 15,021.88 :222 67.66

TREATMENT

'LINGUISTIC

class 1
':2

3

4

5

ToTAI,

WilOLE WORD

Class -1

2.

3'

.4

5

6,

Le fetid: S= Sex

T= Treatmcnt

C= Class

R= Population

TOTAL

GRAND TOTAL

GIRLS

X S.D.
F

BOYS

X S.D.

TOTAL

X S.D.

t.

26.80' 8.23 27.50 10.06 1 27.0131 8.81

24.82 5.84 31.18 9.36 28.00 8.28
24.67 6.70 24.70 6.73;.; 24.68. 6.53
26.86 5.87 27.18 5.88 27.06! 5.70
30.50

1

9.91 32.36 1 12.47 31.39 10.99
24.18 9.05 31.08.;

,

8.22 27.92 9.11.

26.42 7.98 29.15 . 9.10 27.79 8.64

15.47 5.83, 20.36 6.01 18.52 6.26
24.67 5.28 27.36 8.81 26.41 7.68
31.71 8.71 31.75 7.1,1 31.74 7.50
27.75 11.97 30.44 8 66 29.18 10.11
32.40 9.00 34.11 11 '33.21 7.99

27.69 6.82 29.71 8.08 I 28.401 7.14

26.74! 9.61 28.32 8.68 27.591 9.11

26.56 8.71 28.75 , 8.87 27.70! 8.85



SOURCE OF VARIATION
-

TABLE 25.
Observation

ERROR TERM

ANALYSIS OF VARIANCE

III
SUM OP

SQUARES d.f. MEAN SCORE

115

Sex SC(T) 29.92

. _

1 29.92 4.63

TreatNent C(T) 1.56 1 1.56 0.01

Class(Troiltmcnt) R(ST('.) 969.75 10 96.98 6.91

Sex(Treatment) SC(T)
0.63 1 0.63 0.09

Sex x Class(T) R(STC)
,

64.64 10 6.46 0.46

R (STC) 3115.51 222 14.03

Lor,end:, S, Sex

Tr Treatint
C% Class

II= Population

TREATMLNU

A. LINGUISTIC

GIRLS BOYS

S.D. X S.D.

TOTAL

X S,D,

Cl as 1 5.73 2.91 5.60 1.84 I 5.68 2.49
2 5.82 2.68 7.45 4.68 6.64 3.81

10.33 3.84 11.20 3.52 10.79 3.60
4 10.29 3.30 11.73 4.52 11.17 4.05

5 9.08 3.60 8.64. 5.71 8.87 4.63
6 0.45 4.99 9.27; 3.75 9.63 4.26

TOrAL 4.1? 1,99 9.11 4.54 8.61 4.29

4. is1i()1.1: WORD

1 4.13 1.58 2.16, 3.56 6.1/ 1.27

7.13 3.08 6.18 2.93 6.59 2.94

3 8.86 4.06 9.75. 5.26 9,11 :4.15

9.63 6.14 10.11 1.1; 9.8 .4,64

10.00 L79 10.44 2.51 2.59
l 10.92 2.06 12.14, 1.02 I I . 15 ?,41

10IAL 8.76 3.98 9.00 3.9S R.89 3 97

GRAND TOTAL .41 1.98 9.05 4.27 8.74 4.11

**



TABLE26
CAT Vocabulary

SOURCE OF VARIATION ERROR TERM

ANALYSIS OF VARIANCE

TotA
SUM OF

SQUARES

938.18

d.f.

Sex SC(T)

Treatment C(T) )403.62 1

Class(Treatment) R(STC) 6057.43 10

Sex(Treatment) SC(7) 511.31 1

Sex x Class(T) R(STC) 1064 10

R (STC) 29,229.02 222

1.e fend: S= Sex

T, Treatment

C= Class

11= Population

MEAN SCORE

938.18

3408.62

605.74

571.31

106.45

131.66

TREATMENT GIRLS BOYS TOTAL
_

A, LINGUISTIC X S.D.

1

2

3

4

5

48.47 5.91

41.36 11.25
48.33 15.43

53.29 15.45

48.75 12.21

65.09 7.99

TOTAL 51.6; 12.41

B. WHOLE WORD

Clar.s 1 42.00 14.2)

2 58.50 10.1)

3 48.14 11.63

68.38 10.29

S 43.60 11.80

6 43.62

TOTAL 46.36 11.55

GRAND TOTAL. 49.26 12.30

r X S.D.

50.20 10.52 '

40.18 10.32
52.60 12.89

48,82 19.23

50.82 13.03

63.381 7.84

51.36 14.17

41.71 14.72

42.82 10.8/

j 19.75,

42.33

9.44

9.82

37.18 4.52

37.00 9.85

40.52 10.53

I 46.11, 13,63

X S.D.

49.16 7.91

43.77 11,15
50.58 13.92

50.56, 17.51

49.74 12.40

64.17 7.78

51.50 1300_

'o1.43 14.20

48.35 12.87

62.84 10.81

65.18 10.21

40.84 9.37

61.30 8.88

63.20 : 11.35

47.62 13.08

116

8.81 *

5,58 *

4,61 **

5.37 *

0.31



TABLE 27, ANALYSIS OF VARIANCE

CAT Reading Comprehension
SUM OF.;

SOURCE OF VARIATION ERROR TERM
-SQUARES 0. f. MEAN SCORE

117

SeX SC(T) 38.83 1 38.83 _2.81

Treatment C(T) 327.86 1 327.86 3.56

Class(TreLc.iment). R(STC) 920.07 10 92.01 7.82 **

Sex(Tfeatment) SC(T) 17.25 17.25 1.25

Sex x'Class(Z). R(STC) 138.29 10' 13.83 1.17

R (STC) / (2610.63 222 11.76.

iJ
Legend: s= sex'

T= Treatment

C= Class

R= Pop illation

TREATMENT GIRLS
.. . .

X S.D.

BOYS
..... -

X

--

S.D.

TOTAL

X S.D.LINGUISTIC

Class 1
:2

2.53

3.82

'1.41

4.26

3.40

1.64

3.37

4.48

1 2.88-,

2.73

2,37

4.41

3 6.44 3.54 7.40 3.81 6.95 3.61

4" 6.14 3.72 4.91 4.16 5.39 ; 3.93
5. 2.25 2.86 3.36, 4.95 . 2.78 3.94

1
10.00, 5..29: '8.85 i 3.36 . 9.38 4.29

TOTAL 4,89 4.44 5.03 4.67 ' 4.96 4.54
/

WHOLE WORD

Class 1 3.44 4.59 3..00 4.76 3.17 4.39
2 7.00 2.97 2.00, 2.57 3.76 3.60
3 1.14 1.21 1.42 1.73 1.32 : 1.53
4 4.00 2.00 3.22 3.11, 1 3.59 2.6-0---___

5
s ,

3.10 3.38 1.00 1.22' I' 2.f1 2.75
6 1.54 1.33 1.43 0.98 i 1.50: 1,1.9

TOTAL 3.09 3.19 2.08 . 2.95 t 2.55 i
, .

3.09

\
GRAND TOTAL 4.08 4.02 3.60 r' ,4.19 3.83 1 4.10

4"



SOURCE OY VARIATION

TABLE 28.

ERROR TERM

ANALYSIS OF VARIANCE

CAT Total
SUM OF

SQUARES d.t. MEAN SCORE

118

F

Sex SC(T) 1362.94 1 1362.94 7.48 *

Treatment C(T) 5853.00 1 5853.00 5.34 *

Class(Treatment) R(STC) 10,952.20 10 1095.22 5.47 **

Sex(Treatment) SC(T) 783.44 1 783.44 4.30

Sex x ClassIT) R(STC) 1821.70 10 182.17 G.90

(STC) 46,448.31 222 :00.:1

TREA1MERT

A. LINGUISTIC

GIRLS

S= Sex

Treatment

C Class

R- ropulotten

Class I 51.0( 6.13
2 51.1 15.28

3 54.78 18.03

4 59.43 18:72

5 51.00 14.29

6 75.18 13.06

TOTAL 56.55 16.09

8. WHOLE WORD

Clans 1 45.44 18.56

2 65.50 12.90

3 49.29, 12.34

4 52.38 11.2)

5 46,70'14.97

15.151 8.06

TO1AL :9.43'14.05

'11, 36 15.56

BOYS

S,D.

TOTAL

X S.D.

53.60 12.89 52.04 9.27

41.82 14.34 46.50 15.24

60.00 16.39 57.53 16.91

53.73 22.55 .!5.9; 20.'16

54.18; 17.65 52.52 15.70

72.23. 10.12 73.58 11.68

56.3c; 18.18 56.47 17.11

64,71 18.15 45.00 18.25

44.82- 12.46 52.11 'SAO.

41.17. 10.06 44.16 11.36

45.56 11.12 48.11 11.69

18,18 6.94 *62.95 11.87

.18.43 10, ,q 4 :.80 9.31

42.60 12.59 ' 45.75 1).66

49.11: 17.1: 16.46



TAEiLF:2i -41ALYSIs OF' -VAR1ANCE

*MIHAN.scortt.

139.44

601.00 , 4 59

1:0:i. 136.:,68 4.55'**s

0.07'

10 27'.. 71 6.08

RTLA

SOURCE OF vAIIIA.T1ON LRRoRITERM

1; 2, 3
SUM OF,

Sex SC(T) 139,:44..

Treatment s .C(T,) .

`
Class(Treatnient) : 'RaITC) .1306182

Sx,,(Treatment)
_ - .- .sb(t) '0\07

Sex x'Class(T) R(STC) 27'7107:

R OTC). 6237.31 ,.

!

222 28.09
.

5A3

S= Sex
T= Treatment
c'= Class-

Populatio

''TREA'IMENT GIRLS tiOYS

S.D.A. LINGUISTIC

Class 1 19.87 4. lb 20.1.6
19.27' .5.116 -

22.11 5.51 . 23.-50.,
4 19.86 8.2'3 15..64

/7.17 5.70' 16.09'.
25.00 3:35 24..23;

TOTAL 26.45. 5.63 19.09:

.W1 OT WORD
. ,

.

_Class 1 17.11 6.13," 14.93'.
22.00 3.41 16.36'

3 15.71 .2.21 13.83,
4 18.00 5.68 16.56'.'
5 i6.30 3.56

15.00 3.72' 15.71:

TOTAL 16.94 4,97 .15.65)

GRAND TOTAL 18.87 5.60 17.42:

TOTAL

S.D.

5.3.0 .-`lr 19;.96 4..51
-5,07, 16,91- .5.55

4.6.0 22.84 4.96
.

8.69. ."
3

t1 5:3

8.17' ' r17i. . 6..85
3-.03 - '24.58 3..3-

.7.66,. 19.76 6.40.

.

5,33 15.78 5.62
6.41 18.35 6.-08
3.90 14.53., 3.44 -
3.91 -17.24 4.72
3.32 ; 16.79' 4.54

1.5.25; 4.20.

4.81 16.24i 4.91

6.29 1.8.12.;

' POOR CPPIGINAL CQPY.- 3E ;;

AVAILABLE AT TIME.. FILMED



TABL30'.ANALys.ls OF VARI '-

..RTLA Tatar .

'SDh OF r.

...ERROR TERM " ''SOURCE OF VARIATION
S46KRES. , ?JEAN SCORE

120'

F

:SC'(.1') "351.181:- 351.81 3.3;

Treatment. (T) 2066.8. 2066.81 3.41

Class(Treatment) R(STC) 5952.13 10' 2.592.21 6.51 =Ink.

Sox(Treatmr.4.nt).. $C(T) 8.60 :1 8.69 0.08

Seic x,Class(1;) .8(STo) 1042.43 10 104.24 1.14

a
a

R(ST(.1 20,273.94 .222 '91.32'

Legentli.

TP.EATMENt

A. LINQUISTIC

C1Etiss 1

4

6

B.

TOTAL

1S Se>

Ti-eatment.

C= Class

R= Tsceiirla-tiimi

GIRLS , BOYS 'MAL

S.D.

24.27 6.18 25.70 ,7.66 I 24.84) 6..69

2'5:55 12..63 .17.00 10.10 t 2-1.27' 11.96

2944 .9.'72 32:70 9.53' : 31.16. ', 9.50

26:86 14.80 19:5.5' 14.79 :22.39 ; 14.81

19 Ai 10:.34 ; 19.73' 14.26 19.70 . 12.08

39.00 8.84 '-7776,-9: ""-7785 38.2-9 .-.---1-8...:1_6_

-27.1227.12 11.58 25,65' 13.2 26.38 12.40

WHOLE WORD'

Class 1 21.67

2 31:17

3 17.71

4 24.00

S- 20.30.

G .16.54

TOTAL 21.06

GRAND TOTAL 24.40

10.68 19".00i 1L60 20.04 ,

11.49 11.-64: 9.15 23.71 11.22

2.36 I 15,83; 5.08

8.18. 20.781 6.04 22;29: 7.09

. 9.53 21.22 4.49 20:.74 7.39

5.04 "17.86: 6::69 17.00 5.:54

9.02 . 18.95 . .7.89 19.92

10.89 22.41 11.42
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APPENDIX C

GRAPHS OF SELECTED INTERACTIONS

Figure
12. Regression of Observation 2 on Experimental ')Istisl. I

for Linguistics .(L) and Whole Word (W.W.)
Treatments.

13. Regression of Observation 3 on Experimental Visual.'
for Linguistics (L) and Whole Word ,(W.W.)
Treatments.

14. Regression of CAT Vocab4lary, Total on Experimental
Visual I for Linguistic's (L) and Whole Word (W.W.)
Treatments.

15. Regression of CAT Reading Comprehension.on
Experimental Visual t for Linguistics (L)
and Whole Word (W.W.) Treatments.

16. Regression of '.AT Total ors Experimental.Visual I
for Linguistics (L) and Whole Word (W.W.)
Treatments. .

17. Regression of RTLA Tests 1, 2, 3 on Experimental.
Visual I for Linguistics (L) and,Whole Word (W.W.)
Treatments.

/8. Regression of- RTLA Total on Experimental Visual I '

for Linguistics (L) and Whole Word (W.W.)
Treatinents.'',

19. Regression of Observation III on Observation I
for Linguistics (L) and Whole Word (W.W.)
Tr,-tmenrs.-

20. Regression of RTLA Total.on Observation I for
Linguistics .(L) and Whole Word (W. W.) Tresibents.

21. , Regression of 'Experimental Visual II on ITPA Auditory I
far Linguisqcs CO and Whole:Word (W.W.) Treatments.

22. Regression of Experimental CAT Vital on MRRT Total
.for Linguistics (T) and Whole Word (W.W.) .Treatments.

2 'Regression of Experimental RTLA Total\on MRRT Total
for Linguistics (L) and Thole Word (W.W.) Treatments.
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Fig. 12--Regression of Observation 2 on Experimental

Visual I for Linguistics (L) and Whole :!..)rd (W.W.)
Treatments.
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Auditory I for Linguistics (L) and Whole liord,
(LW.) Treatments. .

POOR ORIGINAL COPY-
AVAILABLE AT TIME FILMED



7 0

tIRR 'TOTAL

Fig. 22--Regression of Experimental CAT TOtal on MRRT
I.:-Total for Linguistics (L) and WhOle Word (41.14.

Treatments,.

'POOR ORIGINAL COPY- BEST
AVARABLf AT TIME FILMED


